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ABSTRACT 
In the new global business environment, companies have increased their level of out-
sourcing and they are relying more heavily on their supply chain as a source of their 
competitive advantage. Thus, determining which suppliers to include in the supply 
chain has become a strategic consideration. 
The aim of this thesis is to design a weighting point method to provide the 
purchasing decision makers a tool for evaluating suppliers with a special emphasis on 
current manufacturing challenges. The weighting model provides evaluating and 
selecting the best supplier by assigning weights to the criteria and rating the criteria. 
The weighting model developed in this thesis is consisted of 5 criteria and 16 
subcriteria.  
The general-purpose model is then applied to the leading dairy products manufacturer 
Danonesa, which operates with two plants at Lüleburgaz and Ankara.  
The applicability of the model is taken into consideration from the beginning of the 
development process and the model is finalized with the suggestions of the related 
managers of Danonesa. The model is applied to the suppliers of certain types of 
packaging materials. Plastic container and cover suppliers and aluminium foil 
suppliers are included in the research. Which criteria to include in the model is 
decided either as a result of the literature search or by the suggestions of the 
authorized purchasing personnel of Danonesa. 
The results obtained by measuring the performance of the suppliers for the selected 
material groups are represented at the end of the study.  
The thesis is organized as follows: 
Introduction part constitutes the first chapter of the thesis. In this chapter, the 
definition of supply chain management is given, the evolution of this terminology is 
 x 
deliberated and two alternative perspectives on supply chain management are 
explained. The place of purchasing in supply chain management, its main 
responsibilities and its contributions to supply chain management constitute chapter 
two. Characteristics of supplier selection decisions and the supplier selection 
methods in the literature, along with the definition of the general weighting point 
model are explained in chapter three. In chapter four the development of the 
weighting model and its application at Danonesa is described as a case study. Finally, 
conclusions of the study are given in chapter five. 
 
 xi 
ÖZET 
Günümüzün yeni, küresel iş dünyasında, şirketler dış kaynak kullanım seviyelerini 
arttırmışlar ve rekabette avantaj sağlama kaynağı olarak tedarik zincirlerine daha 
fazla önem vermeye başlamışlardır. Dolayısıyla, tedarik zincirine hangi tedarikçilerin 
dahil edileceği stratejik bir karar haline gelmiştir. 
Bu tezin amacı satınalma karar vericilerine tedarikçi değerlendirme için bir araç 
sağlamak üzere güncel üretim gerekliliklerini de özel olarak vurgulayarak, ağırlıklı 
bir puanlama yöntemi geliştirmektir. Ağırlıklandırma yöntemi kriterlere ağırlıklar 
atayarak ve kriterleri derecelendirerek en iyi tedarikçinin değerlendirilmesini ve 
seçimini sağlar. Bu tezde geliştirilen ağırlıklandırma modeli 5 tane kriter ve 16 tane 
alt kriterden oluşmaktadır. 
Daha sonra bu genel amaçlı model, Lüleburgaz ve Ankara‟da iki fabrika ile 
operasyonlarını sürdüren lider sütlü ürünler üreticisi Danonesa‟ya uygulanmıştır. 
Modelin uygulanabilirliği geliştirme sürecinin başından itibaren dikkate alınmış ve 
model Danonesa‟nın ilgili yöneticilerinin önerileri ile tamamlanmıştır. Model belirli 
türlerdeki ambalaj tedarikçilerine uygulanmıştır. Plastik kap ve kapak tedarikçileri ile 
alüminyum folyo tedarikçileri araştırmaya dahil edilmiştir. Hangi kriterlerin modele 
dahil edileceğine, literatür araştırmasının neticesinde veya Danonesa‟nın satınalma 
yetkililerinin önerileri ile karar verilmiştir.  
Çalışmanın sonunda seçilen malzeme grupları için tedarikçilerin performanslarının 
ölçümü ile ulaşılan sonuçlar gösterilmiştir.  
Tez şu şekilde düzenlenmiştir:  
Giriş kısmı tezin ilk bölümünü oluşturmaktadır. Bu bölümde, tedarik zinciri 
yönetiminin tanımı yapılmış, bu terminolojinin gelişimi üzerinde durulmuş ve tedarik 
zinciri yönetimi üzerine iki alternatif bakış açısı açıklanmıştır. Satınalmanın tedarik 
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zinciri yönetimi içerisindeki yeri, temel sorumlulukları ve tedarik zinciri yönetimine 
katkıları ikinci bölümü oluşturmaktadır. Tedarikçi seçim kararlarının genel 
özellikleri ve genel ağırlıklı puanlama yönetiminin tanımıyla birlikte literatürdeki 
tedarikçi seçim yöntemleri üçüncü bölümde açıklanmıştır. Dördüncü bölümde 
ağırlıklandırma yöntemi ve Danonesa‟daki uygulaması vaka çalışması olarak 
anlatılmıştır. Son olarak, çalışmanın sonuçları beşinci bölümde verilmiştir. 
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1. INTRODUCTION 
As the world‟s economy becomes increasingly competitive, sustaining 
competitiveness and profitability depends more on the basis of product innovation, 
higher quality and faster response times. Those competitive dimensions require the 
effective management of the supply chain.  
One of the competencies essential to supply chain success is an effective purchasing 
function. The responsibilities of the purchasing function are changing rapidly. It has 
the important responsibility of selecting suppliers within the framework of achieving 
system-wide goals and developing collaborative relationships with these suppliers. 
The increase in the outsourced parts and the rise of the Total Quality Management 
(TQM) and Just in Time (JIT) concepts has made the supplier selection problem 
become more important.  
The ultimate goal of the leading firms today is to manage their suppliers throughout 
the entire supply chain for faster delivery, decreased production lead time, reduced 
cost, and increased quality. Supplier selection, thus becomes a strategic issue while it 
impacts activities such as inventory management, production planning and control, 
cashflow requirements and product quality.  
When the importance attached to supplier selection decisions is considered, it 
becomes essential for an organization to have a decision-making mechanism, which 
ensures that vendors are objectively evaluated, with the goal of optimizing 
purchasing decisions.  
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1.1. The Growing Importance of Supply Chain Management 
Increasingly demanding customers, globalisation, accelerated competition, 
technological advances in the communication of information, decreased 
governmental regulation worldwide and rapid innovations are leading manufacturing 
firms develop and execute methods providing them superiority in the competition. 
The factors providing advantage in the global competition like the costs, quality and 
technological improvements have become the focus of attention of the firms. 
Creating value to the customers by managing the supply chain activities more 
efficiently is a factor providing the firms considerable advantage in the competition. 
Hence, Supply Chain Management has risen to be a key strategic area that has direct 
impact on the success of any enterprise in today‟s highly competitive business 
environment.  
An efficient supply chain management is considered to be the key factor for taking 
costs under control, reducing lead times, creating differentiation in the service, 
providing customer satisfaction and superiority in competition; and it is accepted as 
an area where improvements can significantly impact the bottom line.  
More enterprises now consider the entire supply chain structure while taking business 
decisions. They try to identify and manage all critical relationships both upstream and 
downstream in their supply chains. Historically, companies have focused only on 
their resources, constraints, and policies to make decisions and reduce costs. With 
intense competition and reducing profit margins, this approach is no longer 
sufficient. They need to consider the interactions with their suppliers and customers 
and incorporate them into their decision-making process. They also need to 
reformulate their business policies to enable them to incorporate the information 
regarding their supply chain into their decisions. Most companies are now paying 
close attention to supply chain management. This is largely due to the success stories 
of major corporations around the world saving billions of dollars in inventory and 
logistics costs by efficient management of their supply chains. 
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1.2. The Definition of Supply Chain Management 
The supply chain encompasses all activities associated with the flow and 
transformation of goods from the raw materials stage through to the end user, as well 
as associated information flows. Supply chain management is the integration of these 
activities through improved supply chain relationships to achieve sustainable 
competitive advantage [35]. The definition suggests that all of the links in the supply 
chain must be strong and well integrated. 
The literature includes various terminologies such as: supply chain management, 
logistics management, supply management, materials management, integrated 
purchasing strategy, integrated logistics, supplier integration, buyer-supplier 
partnerships, supply base management and supply chain synchronization. All of these 
terminologies address the elements or stages of this new management philosophy 
[54,79,99]. Focusing on immediate suppliers of an organisation, supply chain 
management is the most widely used term covering the elements of this new 
philosophy. Mainly because of this conceptual diversity there is no explicit 
description of supply chain management or its activities in the literature [79].  
For instance, Thomas and Griffin have defined supply chain management (SCM) as 
the management of material and information flows both in and between facilities, 
such as vendors, manufacturing and assembly plants and distribution centers [102]. 
Harland describes supply chain management as managing business activities and 
relationships (1) internally within an organisation, (2) with immediate suppliers, (3) 
with first and second-tier suppliers and customers along the supply chain, and (4) 
with the entire supply chain [37].  
Scott and Westbrook , along with New and Payne describe supply chain management 
as the chain linking each element of the manufacturing and supply process from raw 
materials through to the end user, encompassing several organisational boundaries 
[90,78]. According to this broad definition, supply chain management encompasses 
the entire value chain and addresses materials and supply management from the 
extraction of raw materials to its end of useful life. Baatz further expands the 
definition of supply chain management to include recycling or re-use [4].  
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Supply chain management focuses on how firms utilize their suppliers‟ processes, 
technology, and capability to enhance competitive advantage, and the coordination of 
the manufacturing, logistics, and materials management functions within an 
organisation. When all strategic organisations in the value chain integrate and act as a 
single unified entity, performance is enhanced throughout the system of suppliers 
[98].  
  
Figure 1.1: Activities and firms in a supply chain [78] 
Figure 1.1 shows the activities and firms involved in such a value chain. It begins 
with the extraction of raw materials or minerals from the earth, through the 
manufacturers, wholesalers, retailers, and the final users. Where appropriate, supply 
chain management also encompasses recycling or re-use of the products or materials. 
Supply chain management unites all organisations within the value chain and forms a 
unified “virtual business” entity. It includes activities such as planning, product 
design and development, sourcing, manufacturing, fabrication, assembly, 
transportation, warehousing, distribution, and post delivery customer support. In an 
effectively integrated supply chain, the final consumers pull the inventory through the 
value chain instead of the manufacturer pushing the items to the end users. Below the 
evolution of supply chain management is described following a similar framework 
developed by Tan [98] for supply chain management.  
1.3. Evolution of Supply Chain Management 
In the 1950s and 1960s, mass production constituted the primary production style. 
The main concern of the manufacturers was to minimize the unit production costs 
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with little product or process flexibility. New product development was slow and 
relied on in-house technology and capacity. High levels of inventory were cushioning 
the bottleneck operations in order to maintain a balanced line flow. This was 
resulting in huge investments in work in process (WIP) inventory. The manufacturers 
were not sharing their technology and expertise with customers or suppliers and they 
were placing little emphasis on cooperative and strategic buyer-supplier partnerships. 
The purchasing function was generally regarded as being a service to production, and 
managers paid limited attention to issues concerned with purchasing [27]. In the 
1970s, Manufacturing Resource Planning was introduced and managers realized the 
impact of huge WIP on manufacturing cost, quality, new product development and 
delivery lead-time. Manufacturers started to pay attention to new materials 
management concepts to improve performance within the company. 
The intense global competition in the 1980s forced world-class organisations to offer 
low cost, high quality and reliable products with greater design flexibility. JIT and 
other management initiatives started to become more widespread, with the need to 
improve manufacturing efficiency and cycle time. In the fast developing JIT 
manufacturing environment with little inventory to cushion production or scheduling 
problems, manufacturers started realizing the potential benefit and importance of 
strategic and cooperative buyer-supplier relationship. The concept of supply chain 
management emerged as manufacturers started to make strategic partnerships with 
their immediate suppliers. Experts in transportation and logistics, as well as the 
procurement professionals, carried the concept of materials management a step 
further to incorporate the physical distribution and transportation functions, resulting 
in the integrated logistics concept, also known as supply chain management.  
The evolution of supply chain management continued through the 1990s as 
organisations included strategic suppliers and the logistics function in the value 
chain. Supplier efficiency was broadened to include more sophisticated reconciliation 
of cost and quality considerations. Instead of duplicating non-value-adding activities, 
such as receiving inspection, manufacturers trusted suppliers‟ quality control by 
purchasing only from a limited number of qualified or certified suppliers [46]. 
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More recently, many manufacturers and retailers have adapted to the concept of 
supply chain management to improve efficiency across the value chain. 
Manufacturers now commonly benefit from supplier strengths and technology in 
support of new product development [71,85], and retailers integrate their physical 
distribution function with transportation partners to achieve direct store delivery [96]. 
Customer-focus corporate vision is a key facilitating mechanism in the evolution of 
supply chain management, which drives change throughout a firm‟s internal and 
external linkages.  
1.4. Two Alternative Perspectives on Supply Chain 
Management 
During the 1990s, many manufacturers and service providers sought to collaborate 
with their suppliers and upgrade their purchasing and supply management functions 
from a clerical role to an integral part of a new phenomenon known as supply chain 
management. Since this aspect of supply chain management primarily focuses on the 
purchasing and supply management functions of industrial buyers, it can be classified 
as the purchasing and supply perspective of supply chain management. 
Correspondingly, many wholesalers and retailers have also integrated their physical 
distribution and logistics functions into the transportation and logistics perspective of 
supply chain management in order to gain competitive advantage. Over the last 10 
years, these two traditional supporting functions of corporate strategy evolved along 
separate paths and eventually merged into a strategic approach to operations, 
materials and logistics management commonly referred to as supply chain 
management. 
1.4.1.  Purchasing and Supply Perspective  
In general, most of the recent literature on supply chain management addresses the 
purchasing and supply perspective [27,52,55,72]. Supply chain management creates a 
virtual organisation composed of several independent entities with the common goal 
of efficiently and effectively managing all its entities and operations, including the 
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integration of purchasing, demand management, new product design and 
development, and manufacturing planning and control. 
This perspective on supply chain management focuses on the manufacturing industry 
and has connection with the wholesaling or retailing industry. In this perspective, the 
short-term objective is to increase productivity and reduce inventory and cycle time, 
while the long-term strategic goal is to increase customer satisfaction, market share 
and profits for all members of the virtual organisation. For the realization of these 
objectives, all strategic partners have to recognize that the purchasing function is the 
crucial link between the sources of supply and the organisation itself, with support 
coming from overlapping activities to enhance manufacturability for both the 
customer and supplier. The involvement of purchasing in concurrent engineering is 
essential for selecting components forming the product to be at the desired quality 
standards and to aid in decreasing design-to-production cycle time.  
Participation of the suppliers at the earliest stage of product design creates the 
opportunity to offer cost-effective design choices which often leads to innovation in 
process and material technology providing the firm to compete in the global market 
[70]. Manufacturers may be able to develop alternative conceptual solutions, select 
the best components and technologies, and receive help in design assessment by 
involving suppliers early in the design stage [8,85]. An emphasis on internal 
competencies requires greater reliance on external suppliers to support directly non-
core requirements, particularly in design and engineering support [84].  
The impact of the purchasing and supply perspective of supply chain management on 
contemporary business practices are empirically examined by Tan et al., and 
concluded that the factors cited in the literature as being elements of effective supply 
chain management (for example, customer relations and purchasing practices) 
positively affect corporate performance [100]. In general, supply chain management 
makes better use of internal and external supplier capabilities and technology to 
create a coordinated supply chain.  
 8 
1.4.2. Transportation and Logistics Perspective 
A second perspective on supply chain management arises from the transportation and 
logistics literature of the wholesaling and retailing industry, emphasizing the 
importance of physical distribution and integrated logistics. The main concept in this 
perspective is the logistics aspect. Physical transformation of the products is not a 
critical component of this definition of supply chain management. This is probably 
where the term supply chain management was originally used [57]. Its primary focus 
is the efficient physical distribution of final products from the manufacturers to the 
end users in an attempt to replace inventories with information. 
According to this perspective, supply chain management incorporates logistics focus 
into the strategic decisions of the business [34,43]. The focus of logistics, which was 
once narrow, becomes a comprehensive topic that spans the entire value chain from 
suppliers to customers [58,91]. It enables channel members to compete as a unified 
logistics entity instead of simply pushing inventory back along the value chain. 
Coordination of the logistics operations of independent firms in the value chain 
provides most of the benefits of forward and backward vertical integration. This 
aspect of supply chain management is synonymous with integrated logistics systems. 
Integrated logistics systems are formed by the integration of processes, systems and 
organisations that control the movement of goods from the suppliers to the customers 
[24]. Integrated logistics system includes inventory management, vendor 
relationships, transportation, distribution, warehousing and delivery services. 
Effectiveness of physical distribution is a critical component of the logistics process. 
Especially in a JIT system, merchandise must be replenished quickly and arrived 
where and when it is needed in smaller lot sizes [36]. The goal is to replace inventory 
with perfect information. Effective coordination of logistics activities, by means of 
excellent information technology processes, is essential to organisational 
performance [62]. The development of electronic interchange, bar coding and radio 
frequency scanning technologies has greatly aided the evolution of the integrated 
logistics concept. 
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Supply chain management is considered to be a strategic tool by the organisations in 
the retail industry in order to deal with the increasing uncertainty and complexity of 
the marketplace and gain competitive advantage by reducing inventory in the entire 
value chain [43]. 
1.4.3. The Integrated Supply Chain Management Strategy 
The importance of integrating supply chain management to overall business planning 
process is realized with the unification of supply chain management from the two 
perspectives into a common body of knowledge that encompasses all the value-
adding activities on the value chain [38].  
The aim of the integrated supply chain strategy is to make manufacturing processes 
and logistics functions across the supply chain effective mechanisms providing them 
advantage among the competitors.  
A well-integrated supply chain involves coordinating the flows of materials and 
information between suppliers, manufacturers and customers, and implementing 
mass customization in the supply chain. Higher level of integration with suppliers 
and customers in the supply chain is expected to result in more effective competitive 
advantage [39,47,65].  
Figure 1.2 shows the scope of supply chain management. 
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Figure 1.2: Scope of supply chain management [66] 
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2. PURCHASING AND SUPPLY MANAGEMENT 
2.1.  The Place of Purchasing in Supply Chain Management 
Managing the purchasing task in the supply chain has been a challenge in the last 
decade for many corporations. The need to gain a global competitive edge on the 
supply side has increased substantially. Especially for companies who spend a high 
percentage of their sales revenue on purchased parts and materials, and whose 
material costs represent a larger portion of total costs, savings from supplies are of 
particular importance. Krajewski and Ritzman report that the percentage of sales 
revenues spent on materials varies from more than 80 percent in the petroleum 
refining industry to 25 percent in the pharmaceutical industry [51]. Most firms spend 
45-65 percent on materials [49]. 
Moreover, the emphasis on quality and timely delivery in today‟s globally 
competitive marketplace adds a new level of complexity to outsourcing and supplier 
selection decisions. The manufacturing firm‟s final products are significantly affected 
by the external suppliers‟ performance in terms of cost, quality and so on. Many 
companies attempt to streamline the number of suppliers from which they purchase. 
A research found that in a variety of industries in the UK between 1991 and 1996, the 
number of suppliers went down as much as 36 percent [31]. Collectively, these 
developments make the supplier selection decisions more critical [49].  
The literature addressing supply chain management strategy emphasizes the critical 
role of purchasing in formulating corporate level strategies. For example, Freeman 
and Cavinato proposed a four-stage supply chain management model and describe 
the purchasing characteristics necessary in each stage [28]. This conceptual work is 
useful in matching purchasing with the strategic process of the firm, but it does not 
provide a framework for strategically linking purchasing to the other functional areas. 
Subsequently, Watts et al. developed a conceptual framework for linking purchasing 
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to corporate competitive strategy and to functional level strategies 0. This framework 
is an important step in stimulating more active purchasing involvement in developing 
and implementing corporate competitive strategy that will improve an organisation‟s 
performance. 
2.2. Materials Management 
Materials management includes the planning, organizing and controlling of the 
activities principally concerned with the flow of materials into an organization. 
Materials management views material flows as a system. The major activities 
materials management includes are:  
 Anticipating material requirements 
 Sourcing and obtaining materials 
 Introducing materials into the organization 
 Monitoring the status of materials as a current asset 
The specific functions that might be included under materials manager are materials 
planning and control, production scheduling, materials and purchasing research, 
purchasing, incoming traffic, inventory control, receiving, incoming quality control, 
stores, in-plant materials movement, and scrap and surplus disposal. The objectives 
of materials managers are to solve material problems from a total company viewpoint 
(optimize) by coordinating performance of the various materials functions, providing 
a communications network, and controlling materials flow.  
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2.3. The Objectives of Purchasing and Supply Management 
Supply Management is often used to refer to the purchasing department‟s efforts to 
develop better, more responsive suppliers. The use of the concepts of purchasing, 
materials management or supply management varies from organization to 
organization. It depends on their stage of development and/or sophistication, the 
industry in which they operate, and their competitive position. However the core of 
these concepts is the purchasing function. Therefore, mainly the term purchasing is 
used throughout this study.  
The purchasing function is mainly responsible for (1) determining the characteristics 
of purchased materials, components, and services, (2) selecting suppliers capable of 
providing the required items at the requisite levels of quality and price, and (3) 
managing the transaction so that the goods or services are delivered in a timely 
manner. 
Purchasing strategy can be viewed as a pattern of decisions related to acquiring 
required materials and services to support operations activities that are consistent 
with the overall corporate competitive strategy 0. 
A standard definition of procurement objectives is: to purchase the right quality of 
materials, at the right time in the right quantity from the right source, with the right 
service at the right price. But a good objective should be measurable in some way 
whereas there is uncertainty in the definition “right”. In this context, a more specific 
statement of the overall goals of purchasing would include the following goals: 
1. Providing an uninterrupted flow of materials, supplies, and services required 
to operate the organisation. Ensuring continuity of supply by maintaining 
effective relationships with existing sources and by developing other sources 
of supply either as alternatives or to meet emerging and planned needs. 
Stockouts of raw materials and production parts would shut down an 
operation and be extremely costly in terms of lost production, increase in 
operating costs due to fixed costs, and inability to satisfy delivery promises to 
customers.  
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2. Keeping inventory investment and loss at a minimum in order to give the best 
possible service to users at lowest cost.  
3. Maintaining and improving quality. In order to produce the desired products 
or services, the material input has to be at a certain quality level; otherwise 
the end product or service would not meet expectations or would result in 
higher than acceptable production costs. The internal cost of correcting a 
material input that does not conform to standards can be huge.  
4. Finding or developing competent suppliers. In the final analyses the success 
of the purchasing department depends on its skill in locating or developing 
suppliers, analysing supplier capabilities, selecting the appropriate supplier, 
and then working with that supplier to obtain continuous process 
improvement.  
5. Standardizing the items bought, where possible. By the standardization of 
purchased parts the organisation may gain efficiency advantages through a 
lower initial price resulting from a quantity discount, lower total inventory 
investment without lowering service levels, reduced costs of personnel 
training and maintenance costs in the use of equipment, and increased 
competition among suppliers. 
6. To purchase required items and services at the lowest total cost. The 
purchasing activity consumes the largest share of the organisation‟s resources. 
In addition, the profit-leverage effect of the purchasing activity can be very 
significant. So one of the aims of the purchasing department is obtaining 
needed items and services at the lowest possible total cost, assuming that the 
quality, delivery, and service requirements are also satisfied.  
7. Improving the organisation’s competitive position. An organisation can be 
competitive only if it can control all supply chain costs and times in order to 
avoid non-value and time-adding activities like extra storages, 
transportations, and inspections. Additionally, product design and 
manufacturing methods changes are needed to keep pace with changing 
technology and production environments; the purchasing department can 
supply information to product design and manufacturing engineering on new 
products available and what changes are occurring in production technology. 
Suppliers can provide ideas for improvements in design, speed, and cost and 
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these ideas can be fed into the decision process. Finally, the purchasing 
department is responsible for ensuring the smooth flow of materials necessary 
to enable the production of products and provision of services as required to 
meet delivery commitments to customers. In the long run, the success of any 
organisation is dependent on its ability to create and maintain a relationship 
with customers. The effective management of supply impacts the end 
customer both directly and indirectly.  
8. Maintaining sound cooperative relationships with other departments, 
providing information and advice as necessary to ensure the effective 
operation of the organisation as a whole. 
9. Developing staff, policies, procedures and organisation to ensure the 
achievement of the foregoing objectives [60]. 
2.4. The Contribution of Purchasing to Supply Chain 
Management 
One of the competencies essential to supply chain success is an effective purchasing 
function. aşağıda a list of items explaining the contribution of purchasing to supply 
chain management is presented:  
1. Providing expert analysis of forecasting, servicing, delivery and supplier 
information throughout the supply chain. 
2. Providing critical information to strategic management on material price, 
availability and supplier issues. 
3. Rationalising the number of suppliers. 
4. Forging effective long term partnerships with key suppliers and resolving 
problems that may arise. 
5. Providing suppliers with accurate forecasts of requirements and facilitating 
such approaches such as MRP I, MRP II and JIT. 
6. Securing the maximum possible value in material costs through the 
implementation of value engineering and analysis. 
7. Negotiating the best possible terms in respect of transportation and 
distribution. 
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8. Advising on make or buy decisions, outsourcing, leasing and similar 
strategies. 
9. Reducing costs, throughput times and manual paperwork through EDI 
supported purchasing planning, information and disposition systems. 
10. Ensuring that purchasing staff training provides an understanding of all the 
elements in the supply chain systems, and the specialized aspects of global 
purchasing [66]. 
2.5. The Strategic Importance of Purchasing 
In recent years, many organisations operating in the competitive global business 
environment of today started to recognize the strategic importance of purchasing. 
These firms started to concentrate on their core competencies, and subsequently 
downsize non-core areas, which resulted in increased levels of outsourced parts and 
services. Increased outsourcing has increased importance of supplier management. 
As a result, purchasing started to represent these issues at the executive-level in many 
organisations. 
Manufacturers attach more importance to purchasing as a result of their willingness 
to increase customer value by providing improved products at a lower cost. The 
importance of purchasing has been emphasized by price competitiveness, reliability 
and cost concerns, and the speed of new product introductions. Superior management 
of supplier relationships has provided Japanese automotive companies a US$ 300-
600 per car cost advantage during the 1980s [101]. In addition, JIT operations depend 
on reliable suppliers that can provide high-quality products on the desired time, in 
small batches. Clark noted that effective management of supplier capabilities by 
purchasing can lead to increased manufacturing flexibility, a technology-based 
competitive advantage, reasonable protection from price competition in finished 
goods and an advantage in lead-time-based competition [11]. Moreover, purchasing‟s 
involvement early in the new product development process has provided many 
companies with an advantage in bringing new designs to market faster with fewer 
quality defects and lower costs [22]. 
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These researches recognize that the effective management of suppliers plays a key 
role for the optimization of a supply chain. The importance of the purchasing 
function, and the recognition that a company needs to optimize its entire supply chain 
rather than individual elements within the supply chain, suggest that: (1) purchasing 
is indeed strategic; and (2) if purchasing, operations and other elements of a supply 
chain are to work together, the firm‟s competitive strategy should be supported by 
their functional strategies. 
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3. THE SUPPLIER SELECTION DECISION 
Purchasing decisions deserve more importance with the increasing significance of the 
purchasing function. The direct and indirect consequences of poor decision-making 
become more severe as organisations become more dependent on suppliers. Making 
decisions about purchasing strategies and operations become the primary 
determinants of profitability while it has a direct effect on cost reduction, profitability 
and flexibility of a company. Many experts believe that the supplier selection is the 
most important activity of a purchasing department while selecting the right suppliers 
significantly reduces the purchasing cost and improves corporate competitiveness. 
Supply chain management and the supplier selection process have received 
considerable attention in the business management literature during the recent years. 
The increase in use of TQM and JIT concepts by a wide range of firms made the 
supplier selection question become extremely important. 
Supply chain management calls for manufacturers to reduce their traditional 
emphasis on choosing and maintaining suppliers according to unit price and to stress 
strict supplier selection criteria, to build collaborative relationships with suppliers, 
and to encourage their involvement in the supply chain. 
Besides these, globalisation of trade and the Internet enlarge a purchaser‟s choice set. 
Changing customer preferences require a broader and faster supplier selection. Public 
Procurement regulations demand more transparency in decision-making. New 
organisational forms lead to the involvement of more decision-makers.  
Figure 3.1 shows how these developments impact the complexity and importance of 
purchasing decisions. 
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Figure 3.1: Impact of developments on the complexity of initial purchasing decisions [15]  
With the effect of these developments, tremendous changes have been occurring in 
supplier management practices in the US during the last decade. The leading firms 
such as Chrysler and General Electric have been reducing their supplier base and 
have begun to arrange suppliers in a tiered structure. Further, they have increased 
their reliance on the remaining suppliers and have tried to develop closer 
relationships with them. The ultimate goal of these leading firms is to manage their 
suppliers throughout the entire supply chain for faster delivery, decreased production 
lead time, reduced cost, and increased quality. Once a supplier becomes part of a 
well-managed and established supply chain, it will have a lasting effect on 
competitiveness of the entire supply chain.  
Thus, supplier selection is one of the most important decisions a buyer makes. 
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simultaneously impacting such activities as inventory management, production 
planning and control, cash flow requirements, and product quality. When the recent 
developments in supply chain management are taken into consideration, the salience 
of this observation increases more, while the membership in the supply chain tends to 
remain fixed based on a long term relationship in the new supplier management 
philosophy.  
The role of purchasing in corporate strategic success is emphasized through the 
selection and development of suppliers that can support the firm‟s long-term strategy 
and competitive positioning. 
As a result, supplier selection became the most fundamental responsibility of 
purchasing by means of the recent developments and the need for a more systematic 
and transparent approach to supplier selection is increased.  
3.1. Buyer-Supplier Relationships 
There are two major types of relationships between buyer and suppliers as defined by 
most researchers: “adversarial competitive” and “collaborative partnership”. Table 
3.1 provides a general comparison of adversarial and collaborative purchasing 
relationships as defined by Lamming [56]. 
The primary goal of the traditional adversarial approach is to minimize the price of 
purchased goods and services [92]. This approach depends on three major activities: 
1. The buyer relies on a large number of supplies who can be played off 
against each other to gain price discounts and ensure continuity of 
supply. 
2. The buyer allocates amounts to suppliers to keep them in line. 
3. The buyer assumes an arm‟s-length posture and uses only short term 
contracts. 
In this kind of relationship, the buyer relies on a large number of suppliers and uses 
only short-term contracts in order to obtain a higher bargaining position over the 
suppliers. In this condition the buyer cannot use the resources of the supplier 
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effectively and establish long-term coordination or cooperation with the supplier. The 
buyer assumes that there are no differences in suppliers‟ abilities to provide value-
added services, technology gains, process innovations and other methods of gaining 
competitive advantage [45].  
Mayhow suggested a movement away from price-based criteria to other performance 
criteria like quality and delivery for evaluating the purchasing decision [68].  
The second type of relationship; collaborative relationships, require trust and 
commitment for long-term cooperation along with a willingness to share risks. In 
order to form collaborative partnerships, efficient communication at all levels, open 
information sharing and continuous inter- and intra- improvements are required.  
The purchasing literature contains recommendations about establishing successful 
partnerships. Some tangible and intangible factors are identified that must be present 
for a partnership to be successful. The intangibles are regarded as senior management 
commitment, trust, flexibility, teamwork and patience. The tangibles are: reduced 
costs, adopting total quality management, zero defects as a quality target, on-time 
payments, joint research and development, electronic data interchange, faster time to 
market, on-time deliveries with JIT if necessary and the reduction or elimination of 
stock. The vehicles of implementing these factors include: continuous assessment 
with constructive feedback, joint problem solving, the involvement of all relevant 
personnel and not just buyers and sales, continuous improvement, open book costing, 
simple agreements and improved parts forecasting [44].  
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Table 3.1:Comparison of adversarial and collaborative relationships [56] 
 
Relationship factor Adversarial competitive 
Collaborative 
partnership 
1. Nature of competition 
in supply market 
Price based; competitive Collaborative; technology-
based 
2. Basis for sourcing 
decision  
Competitive bidding 
(price-based) 
Long-term performance 
history 
3. Role of information 
transfer and its 
management 
One-way; closed Transparency of costs in 
each direction 
4. Attitude to capacity 
planning 
Independent Shared problem which is 
strategically planned 
5. Delivery practices Erratic JIT, small quantities on 
agreed based 
6. Dealing with price 
changes 
Traditional price 
negotiation; win-lose 
Collaboration on cost 
reduction programmes; 
win-win 
7. Product quality Aggressive goods inward 
inspection 
Joint efforts with aim of 
zero defects  
8. Role of R&D Assembler designs and 
supplier makes to 
specification 
Supplier involved early in 
R&D process 
9. Level of pressure Low - purchaser will go 
elsewhere if dissatisfied 
High - continuous 
improvement to identify 
better methods and 
materials leading to lower 
costs 
 
Many manufacturers recognize that becoming world-class competitors depend on 
their ability to establish high levels of trust and cooperation with their suppliers. 
Operating in an intense competitive environment, companies are necessarily looking 
to their suppliers to help them achieve a greater business performance. Gaining 
advantage in the competition by developing more collaborative relationships with 
suppliers is of great concern for the manufacturers. 
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3.2. Characteristics of Supplier Selection Decisions 
Supplier selection decisions determine the number and identity of suppliers that 
should be selected as supply sources and how order quantities should be allocated 
among the selected suppliers. Supplier selection is inherently a complex decision. 
There are three reasons for this complexity. 
First, the decision process involves more than one criterion. Products have many 
attributes such as price, quality, service, and more. In addition, various departmental 
interests such as cost, reliability, and delivery are included in the decision making 
process. The criteria may have quantitative as well as qualitative dimensions and may 
also be conflicting. A strategic approach towards purchasing may further emphasize 
the need to consider multiple criteria. For instance, in the case of strategic supplier 
selection, Ellram stresses the need to not only consider traditional criteria such as 
price and quality but also more longer term and qualitative criteria such as “strategic 
fit” and “assessment of future manufacturing capabilities” [23]. 
In studying vendor selection literature, Dickson identified 23 meaningful factors in 
vendor selection decisions [21]. A 1974 study found 17 criteria [61] and a 1980 study 
developed a list of 60 items categorized into six groups. A more recent review of 
selection criteria by Weber and his colleagues also confirmed the multiple criteria 
nature of the vendor selection process [53,110]. 
Second, criteria included in the vendor selection process may frequently contradict 
each other. Researchers identified possible contradictions such as the vendor with the 
lowest price may not have the best quality, or the vendor with the best quality may 
not deliver on time [113]. Therefore, the purchasing managers must take into 
consideration the trade-offs among the criteria they would like to use. If the vendor 
selection problems were approached with single-objective models, these trade-offs 
may not be apparent [108].  
Finally, the development of modern production strategies such as JIT and TQM has 
created the necessity of the addition of new criteria and a reordering of existing ones 
[108]. JIT purchasing emphasizes a fundamentally different buyer-seller relationship 
compared to traditional relationships. This relationship is based mainly on a 
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collaborative buyer-seller partnership, and calls for sharing the long-run benefits 
between the partners. The partners become mutually dependent on each other. The 
short-term supplier performance in cost, quality, and delivery is viewed as the natural 
result of long-term supplier capabilities. Therefore, the development of long-term 
supplier capabilities in terms of cost savings, quality improvements, and delivery 
reliability is critical for their mutual success. 
During the process of developing this kind of collaborative relationships, purchasing 
firms must identify the supplier selection criteria, supplier selection decisions, and 
monitor the suppliers‟ performance in order to manage the supplier network 
effectively. 
3.3. A Review of Methods Supporting Supplier Selection 
3.3.1. An Analyses of Supplier Selection Process 
The supplier selection literature includes several studies about the classification of 
supplier selection decisions. Among these studies complexity and importance seem 
to be the main factors for the classification.  
De Boer et al. examine the supplier selection process by classifying the process into 
four phases [15]. The first phase is problem definition and formulation of the criteria; 
where the aim is to find out the achievements that are to be obtained by selecting a 
supplier. In the second phase the criteria are defined and in the third phase the 
suitable suppliers are pre-qualified and then a final choice is made.   
They include complexity and importance into the framework by combining the 
industrial marketing approach of Faris et al. with Kraljic‟s purchasing portfolio 
approach.  
Table 3.2 shows the supplier selection framework developed by De Boer et al.  
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Table 3.2: The supplier selection framework [14] 
  
New task 
Modified rebuy  
(leverage items) 
Straight rebuy  
(routine items) 
Straight rebuy 
(strategic/bottleneck) 
Problem 
definition Use a supplier or not? 
Use more, fewer or other 
suppliers? Replacing the current supplier? How to deal with the supplier? 
  Varying importance Moderate/high importance? Low/moderate importance High importance 
  One-off decisions Repeating decisions Repeating decision Repeating evaluation 
       
Formulation of 
criteria 
No historical data on suppliers 
available 
Historical data on suppliers 
available 
Historical data on suppliers 
available 
Historical data on suppliers 
available, yet very few actual 
selections 
  
No previously used criteria 
available Previously used criteria available 
Previously used criteria 
available Previously used criteria available 
  Varying importance     
       
Qualification Small initial set of suppliers  Large set of initial suppliers Large set of initial suppliers Very small set of suppliers 
  Sorting rather than ranking Sorting as well as ranking Sorting rather than ranking Sorting rather than ranking 
  No historical records available Historical data available Historical data available Historical data available 
       
Choice Small initial set of suppliers 
Small to moderate set of initial 
suppliers 
Small to moderate set of initial 
suppliers 
Very small set of suppliers (often 
only one) 
  Ranking rather than sorting Ranking rather than sorting Ranking rather than sorting Historical data available 
  Many criteria Also: how to allocate volume? Fewer criteria Evaluation rather than selection 
  Much interaction Fewer criteria Less interaction Sole sourcing 
  No historical records available Less interaction Historical data available   
  Varying importance Historical data available Model used again   
  Model used once Model used again 
Single sourcing rather than 
multiple sourcing  
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Faris et al. classify the purchasing situations in three typical situations of varying 
complexity [26]. Table 3.3 shows the purchasing situations classified by Faris et al. 
They have distinguished between new task, modified rebuy and straight rebuy 
situations. This is a basic framework including different levels of uncertainty the 
purchase and supplier selection may include. In this approach, the new task situations 
are the most complex, while the level of uncertainty is the highest.  
Table 3.3: Classification of purchasing situations [26]  
New task situation Entirely new product/service; no previous experience 
 No (known) suppliers 
 High level of uncertainty with respect to the specification 
 Extensive problem solving; group decision-making 
Modified rebuy New product/service to be purchased from known suppliers 
 
Existing (modified) products to be purchased from new 
suppliers 
 Moderate level of uncertainty with respect to specification 
 Less extensive problem solving 
Straight rebuy Perfect information concerning specification and supplier 
 
Involves placing an order within existing contracts and 
agreements 
 
Another classification is made by Kraljic, which is mentioned as portfolio approach 
[52]. In this approach, the perceived importance and complexity of a purchasing 
situation is identified in terms of two factors: profit impact and supply risk. Profit 
impact includes the expected monetary volume of the goods or services to be 
purchased and the impact on future product quality. Indicators of supply risk may 
include the availability of the goods or services under consideration and the number 
of potential suppliers. Depending on these factors, purchases and therefore the related 
supplier selection decisions can be grouped according to Kraljic‟s classification into 
strategic, bottleneck, leverage and routine purchases. This is illustrated in Table 3.4. 
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Table 3.4: Purchasing portfolio matrix [26] 
 Low-supply risk High-supply risk 
Low-profit impact Routine items Bottleneck items 
 Many suppliers Monopolistic supply market 
 
Rationalise purchasing 
procedures 
Long-term contracts 
 
Systems contracting 
Develop alternatives 
(internally) 
 Automate/delegate Contingency planning 
   
High-profit impact Leverage items Strategic items 
 
Many suppliers available 
Few (difficult to switch) 
suppliers 
 Competitive bidding Medium/long-term contracts 
 
Short-term contracts 
Supplier 
development/partnership  
(develop alternatives 
‘externally’) 
 Active sourcing Continuous review 
 
De Boer et al. have used the models of Faris et al. and Kraljic to develop a 
framework of supplier selection situations. The prime purpose of this classification is 
to offer purchasing decision makers a manageable number of typical, different 
supplier selection situations with associated ways of carrying out and organising the 
supplier selection process.  
A first distinction made in the framework shown in Table 3.2 is that between first-
time supplier selections (new task) versus repeated supplier selections (rebuy).  
The new task situations are classified according to their level of importance; having 
relative high importance or relative low importance. However, the basic sequencing, 
preparation and execution of the steps in the supplier selection process are the same, 
irrespective of the importance. If the supplier selection situation has a unique 
character, it would not be possible to prepare the process in advance.  
Within rebuy situations the organisation and executions of the steps in the supplier 
selection process show more variations. These variations are closely related to the 
different situations in Kraljic‟s model.  
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In case of a routine item, there are many alternative suppliers that could supply the 
item. However, because of the low value of the item, it will not pay off to frequently 
search for and select suppliers. In such cases, usually a whole set of related routine 
items (e.g. stationary items) is assigned to one or two suppliers in order to achieve a 
highly efficient ordering and administration procedure. The choice of the supplier is 
fixed for a reasonable period of time. The current supplier deals with intermediate 
changes in the desired or required items. The appropriateness of the supplier is 
reconsidered periodically and if necessary a new (adaptive) selection will take place.  
In case of bottleneck and strategic items, the choice of the supplier is also more or 
less fixed. The existing supplier automatically deals with small changes in the 
specification of the items. However, the reason for this is very different from that in 
the routine case. In cases with high supply risk, there are almost no suppliers to 
choose from immediately, either because of a highly unique specification (i.e. a very 
strong resource tie between the buying company and the supplier) or because of the 
scarcity of the material. As a result, the choice set is often much smaller. In this case, 
decision models are primarily used for periodic evaluation of the existing supplier.  
Leverage items typically involve modified rebuy situations. In these situations, there 
are many suppliers to choose from while the high value and saving potential of the 
items makes proactive search and frequent selection of suppliers necessary. The 
problem definition, formulation of criteria and prequalification steps in the supplier 
selection process result in the preparation of approved vendor lists. Final choices are 
made from these approved vendor lists.  
This framework explains the impact of relationships between the buyer and the seller 
on the selection process and the use of decision models. The nature of the decision 
alternatives may differ depending on the strength of the relationship between the 
supplier and the buyer. For example, in new task situations, where the buying 
company usually establishes contact with the suppliers for the first time, the decision 
alternatives are primarily shaped by the offerings of these suppliers on the products 
or services they produce. In the case of modified rebuys and especially in straight 
rebuys for strategic and bottleneck items, the interaction between buyer and supplier 
is more intense and relationships may have been going on for a long time. Therefore, 
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the purchasers concern different sets of supplier characteristics for the selection, like 
its processes, employees, culture, etc., rather than merely the specific products or 
services they provide. 
3.4. The Supplier Selection Models 
Generally, supplier selection is a multicriteria decision problem. Lee et al. state that 
the supplier selection methods suggested in the literature can be classified into two 
categories as mathematical programming models and weighting models [59]. 
De Boer et al. [15] analyses the literature of supplier selection methods according to 
the afore mentioned framework as classifying the methods according to the 
sequential phases of the supplier selection process. This is the most detailed 
classification found in the literature. The former reviews by Weber et al. [110], Holt 
and Degraeve et al. [20] consider only the final choice phase.  
Figure 3.2: Rough positioning of decision methods in supplier selection [15] 
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Figure 3.2 shows an array of methods that are examined in the literature.  
Qualitative methods include tools for visualizing and analysing the supplier selection 
problem and tools for brainstorming about possible solutions. Datamining techniques 
can be used to analyse similar decisions made in the past in order to derive general 
patterns and decision rules that may subsequently be used to improve the 
effectiveness of future decisions.  
Optimisation techniques, such as linear programming, support a decision-maker in 
finding optimal solutions of problems that can be described as minimizing some cost 
function. Multi-criteria decision analysis techniques support the decision-maker in 
systematically evaluating a set of alternatives on several different criteria. 
In this study a similar classification method to De Boer et al.‟s will be followed in 
order to present more detailed examination of the methods by making a broader 
classification. 
3.4.1. Decision Methods for Problem Definition and Formulation of 
Criteria 
Decision methods for problem definition aid the decision-maker question the need 
for a decision and the alternatives that seem to be available. In the case of supplier 
selection, Mandal and Deshmukh [67] proposed interpretive structural modelling 
(ISM). This is a technique based on group judgement to identify and summarise 
relationships between supplier choice criteria through a graphical model. They 
suggest it aids the purchaser by separating dependent criteria from independent 
criteria. The dependent criteria are important to consider in the final choice-phase 
while the independent criteria are important to consider for screening acceptable 
suppliers prior to the final choice.  
Vokurka, Choobineh and Vadi [106]developed an expert system covering multiple 
phases in the supplier selection process, including the formulation of supplier 
selection criteria. The knowledge base of this expert system is developed using the 
existing literature and by the contribution of a senior purchasing manager. Purchasing 
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decision makers may consult the system to obtain suggestions as to which criteria to 
include in a particular supplier selection situation.  
3.4.2.  Decision Methods for Pre-qualification of Suitable Suppliers 
Decision methods for pre-qualification of suitable suppliers are used in the process of 
reducing the set of “all” suppliers to a smaller set of acceptable suppliers. This 
process may be carried out in more than one step. However, the first step always 
consists of defining and determining the set of acceptable suppliers while possible 
subsequent steps serve to reduce the number of suppliers to consider. Therefore, pre-
qualification is a sorting process rather than a ranking process. However, the 
differentiation is not clearly made in the literature and these methods are also used in 
the final choice phase, but their sorting nature makes them more suitable for pre-
qualification.  
3.4.2.1. Categorical Methods 
Categorical methods are qualitative models. Current or familiar suppliers are 
evaluated on a set of criteria, based on historical data and the buyer‟s experience. The 
evaluations consist of categorising the supplier‟s performance on a criterion as either 
“positive”, “neutral” or “negative”. After a supplier has been rated on all criteria, the 
buyer gives an overall rating, again through ticking one of the three options. In this 
way, suppliers are sorted into three categories. The categories may be more than 
three, like being “good”, “satisfactory”, “neutral” and “unsatisfactory” [104,114]. 
3.4.2.2. Data Envelopment Analysis (DEA) 
DEA is constructed on the concept of the “efficiency” of a decision alternative. The 
alternatives are evaluated on benefit criteria (output) and cost criteria (input). The 
efficiency of an alternative (e.g. a supplier) is defined as the ratio of the weighted 
sum of its outputs (i.e. the performance of the supplier) to the weighted sum of its 
inputs (i.e. the costs of using the supplier). For each supplier, the DEA method finds 
the most favourable set of weights, i.e. the set of weights that maximises the 
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supplier‟s efficiency rating without making its own or any other supplier‟s rating 
greater than one. In this way the DEA method aids the buyer in classifying the 
suppliers (or their initial bids) into two categories: the efficient suppliers and the 
inefficient suppliers. The application of DEA in supplier selection is discussed in 
several publications [64,82,109,110]. 
3.4.2.3.  Cluster Analysis (CA) 
Cluster Analysis is a basic statistical method, which uses a classification algorithm to 
group a number of items, which are described by a set of numerical attribute scores 
into a number of clusters such that the differences between items within a cluster are 
minimal and the differences between items from different clusters are maximal. 
Obviously, CA can also be applied to a group of suppliers that are described by 
scores on some criteria. The result is a classification of suppliers in clusters of 
comparable suppliers [40,41].  
3.4.2.4. Case-based-reasoning (CBR) Systems 
Case-based-reasoning systems can be categorized under the artificial intelligence (AI) 
approach. Basically, a CBR-system is a software-driven database, which provides a 
decision-maker with useful information and experiences from similar, previous 
decision situations. CBR is still very new and only few systems have been developed 
for purchasing decision-making. Ng et al. developed a CBR-system for the pre-
qualification of suppliers [80].  
3.4.3. Decision Models for the Final Choice Phase 
Most of the decision models found in the literature apply to the supplier choice phase 
of the buying process.  
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3.4.3.1.  Weighting Models 
Weighting models, which focus on commonly used evaluation criteria, include: the 
linear scoring (weighting) model and the AHP (analytical hierarchy process) or ANP 
(analytic network process) model. 
In linear weighting models, weights are assigned to the criteria, the biggest weight 
indicating the highest importance. Ratings on the criteria are multiplied by their 
weights and summed in order to obtain a single value for each supplier. Then the 
supplier with the highest overall rating is selected [104,114]. After this basic linear 
weighting model, a wide variety of slightly different linear weighting models have 
been suggested for supplier choice.  
A first adaptation concerns the compensatory nature of the basic linear weighting 
model. In a compensatory model a high rating on one criterion can compensate a low 
rating on another criterion, whereas in non-compensatory models different minimum 
levels for each criterion are required. Compensatory models make optimal decision 
making easier. The first reason is, because the decision makers are forced to list all 
relevant criteria and their importance when developing the model. Second, the 
purchase decision is based on consideration of the vendor‟s overall performance on 
these criteria - not just performance on one or two dimensions. Therefore, superior 
performance on one or more criteria can compensate the marginal performance on 
others.  
The Outranking approach suggested by De Boer et al. can be described as quasi-
compensatory [16]. This approach allows the buyer specify limits to the 
compensation for bad scores on one or more criteria in advance. Another rating 
model by Grande and Siamese can be classified as non-compensatory while they do 
not combine ratings on different criteria into one overall rating, but provide separate 
information to the decision maker [32]. However, the practical case implementation 
of the model seems not to be giving enough guidance to the users.  
A second adaptation is the study of Gregory, who introduces two methods for 
splitting orders among suppliers that receive the same maximum rating [33].  
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Thirdly, a large number of adaptations have been suggested in order to make linear 
weighting models better capable of dealing with the uncertainty and imprecision that 
naturally exists in the supplier selection in practice.  
Shook-up proposed a simulation-based approach to account for uncertainty with 
respect to the demand for the item or service purchased [95].  
Some adapted models are improved for the imprecision of the rating mechanism. The 
imprecision occurs from the difficulty of determining the score of a supplier on a 
criterion or the importance of some criterion with a high degree of precision. 
Narasimhan propose the use of the analytic hierarchy process (AHP) to deal with 
imprecision in supplier choice [76].  
AHP avoids the difficulty of having to provide point estimates for criteria weights 
and performance scores in the linear weighting model. In using AHP the buyer is 
only required to give verbal, qualitative statements regarding the relative importance 
of one criterion versus another criterion and similarly regarding the relative 
preference for one supplier versus another on a criterion. Sarkis and Talluri propose 
the use of the analytical network process (ANP), a more sophisticated version of 
AHP, for supplier selection [89]. ANP is a more general form of AHP; allowing for 
more complex relationships among the decision levels and the criteria, while AHP 
uses a unidirectional hierarchical relationship among decision levels. 
Ghodsypour and O‟Brien developed a decision support system (DSS) for reducing 
the number of suppliers and managing the supplier‟s partnership 0. They used 
integrated analytical hierarchy process (AHP) with mixed integer programming and 
considered suppliers‟ capacity constraint and the buyers‟ limitations on budget and 
quality etc. in their DSS. 
Pairwise comparisons among suppliers are used in the model developed by Willis et 
al. They have measured each criterion in terms of its specific unit of analysis [112]. 
Another group of authors has suggested various statistical techniques to deal with 
imprecision when using linear weighting models. Williams proposes the use of 
conjoint-analysis in deriving criteria weights [111]. Another method developed for 
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dealing with the imprecision is „indifference trade-off‟ and principal component 
analysis [69,83].  
Although the techniques differ, they have in common that the buyer does not directly 
have to set criteria weights and assign performance scores on the criteria. Instead, it 
is enough to give ranges of scores or simply qualitative rank-order information. 
However, the use of these statistical methods is not straightforward for most users 
and makes the process quite cumbersome [15].  
Finally, a number of authors suggests to use fuzzy sets theory (FST) to model 
uncertainty and imprecision in supplier selection decisions. FST offers a 
mathematically precise way of modelling vague preferences. In the case of supplier 
selection, it is useful while setting weights of performance scores on criteria. For 
instance, FST makes it possible to mathematically describe a statement like: 
“criterion x should have a weight of around “0.8”. FST can be combined with other 
techniques to improve the quality of the final tools. An example is presented by 
Morlacchi, who develops a model that combines the use of fuzzy set with AHP and 
implements it to evaluate small suppliers in the engineering and machine sectors 
[73,75]. In a subsequent development of the work, Morlacchi focuses on the design 
process of such supplier evaluation model, pointing to the advantages and the 
disadvantages of using hybrid approaches of techniques [74]. Li et al. and Holt also 
discuss the application of FST in supplier choice [63,41]. 
3.4.3.2. Total Cost of Ownership (TCO) Models 
Total Cost of Ownership based models attempt to include all quantifiable costs in the 
supplier choice that occur throughout the purchased item‟s life cycle. Following 
Ellram (1994) a distinction can be made between (a) pre-transaction (b) transaction 
and (c) post-transaction costs [25]. TCO-based models for supplier selection 
basically consists of summarisation and quantification of the costs associated with 
the choice of vendors and subsequently adjusting or penalising the unit price quoted 
by the supplier with this figure in some way. For large organisations with 
computerised cost accounting systems Timmerman proposes the cost-ratio method. 
This method collects all costs related to quality, delivery and service and expresses 
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them as a benefit or penalty percentage on unit price [104]. Another application is a 
combination of a total cost approach with rating systems for criteria such as service 
and delivery performance for which it is more difficult to obtain the cost figures [94]. 
These total cost approaches are single-deal models and applied to relatively simple 
cases where cost data can be gathered using a spreadsheet. 
Roodhooft and Konings proposed an Activity Based Costing approach for vendor 
selection and evaluation, which allows computing total costs caused by a supplier in 
a firm‟s production process, which increases objectivity in the selection process [87].  
3.4.3.3. Mathematical Programming Models 
Mathematical programming models are: 1) goal programming or multiobjective 
programming and 2) the linear programming or mixed integer programming with the 
expression of multi objectives as constraints [59].  
In mathematical programming, the decision problem is formulated in terms of a 
mathematical objective function that needs to be maximised or minimised (e.g. 
minimise costs) by varying the values of the variables in the objective function (e.g. 
the amount ordered with supplier X). On the one hand, it may be argued that 
Mathematical Programming (MP) models are more objective than rating models 
because they “force” the decision-maker to explicitly state the objective function. At 
the other hand, MP models often only consider the more quantitative criteria.  
Gaballa is the first author who applied mathematical programming to vendor 
selection in a real case. He used a mixed integer programming model with the 
objective of minimizing the total discounted price of allocated items to the vendors, 
under constraints of vendors‟ capacity and demand satisfaction [29]. 
Anthony and Buffa developed a single objective linear programming model to 
support strategic purchasing scheduling. The linear model minimizes total cost by 
considering limitations of purchasing budget, vendor capacities and buyer‟s demand. 
Price and storage cost are included in the objective function, whereas the costs of 
ordering, transportation and inspection are not included in the model [3]. 
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Buffa and Jackson presented a multi-criteria linear goal programming model for 
supplier selection [7]. In this model two sets of factors are considered: (1) supplier 
attributes, which include quality, price, service experience, early, late and on-time 
deliveries and (2) the buying firm‟s specification, including material requirement and 
safety stock. 
Bender et al. applied single objective programming to develop a commercial 
computerized model for vendor selection at IBM. They used mixed integer 
programming to minimize the sum of purchasing, transportation and inventory costs 
by considering multiple items, multiple time periods, vendors‟ quality, delivery and 
capacity. In this model quantity discount is also included. No mathematical 
formulations were presented and they did not indicate the kind of discount [5]. 
Narasimhan and Stoynoff applied a single objective, mixed integer programming 
model to a large manufacturing firm, to optimize the procurement allocation for a 
group of vendors. The objective of this model is to minimize the sum of the shipping 
and the penalty costs. The model constraints are related to vendors‟ production 
capabilities and demand [77]. 
Turner presented a single objective linear programming model for British Coal. This 
model minimized the total discounted price by considering the vendor capacity, 
maximum and minimum order quantities, demand, and regional allocated bounds as 
constraints [105]. 
Pan proposed multiple sourcing for improving the reliability of supply for critical 
materials, in which more than one supplier is used and the demand is split between 
them. Most purchasing managers agree that buying from more than one vendor will 
protect the buying firm in the case of shortages. Pan used a single objective linear 
programming model to choose the best suppliers, in which three criteria are 
considered: price, quality and service. The total cost is taken into account as an 
objective function and quality and service are considered as constraints [81].  
Sharma et al. proposed a non-linear, mixed integer goal programming model for 
supplier selection. They considered price, quality, delivery and service in their model, 
in which all criteria are considered as goals. The cost goal is decreased in relation to 
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the increase in purchased quantity and is raised in relation to the increase in quality 
level [93]. 
Weber and Current used multiobjective linear programming for supplier selection to 
systematically analyse the trade-off between conflicting factors [108]. In this model 
aggregate price, quality and late delivery are considered as goals, and two sets of 
constraints are taken into account: (1) systems‟ constraints, which are defined as the 
constraints which are not directly under the control of the purchasing managers such 
as vendor capacities, demand satisfaction, minimum order quantities established by 
the vendors and the total purchasing budget; and (2) policy constraints, including 
maximum and/or minimum order quantities purchased from a particular supplier, and 
the maximum and/or minimum number of vendors to be employed. 
Rosenthal et al. developed a mixed integer programming model to solve the vendor 
selection with bundling, in which a buyer needs to buy various items from several 
vendors whose capacity, quality and deliveries are limited and who offer bundled 
products at discounted prices [88]. They used single objective programming and 
considered price, quality, delivery and suppliers‟ capacity as criteria in their model. 
Hong and Hayya discussed reducing lot size in the JIT environment, which is 
different from a general model for the supplier selection problem [42]. These two 
articles considered single objective model in their work, which consider one criteria 
as the objective and the other criteria as the constraint in the programming.  
Chaudhry et al. developed linear and mixed integer programming for supplier 
selection. In their model price, delivery, quality and quantity discount are included 
[9]. The objective of the model is to minimize aggregate price by considering both 
cumulative and incremental discounts. Quality and delivery are included as 
constraints. 
Karpak et al. use goal programming to minimise costs and maximise quality and 
delivery reliability when selecting suppliers and allocating orders between them [48]. 
Some of the mathematical programming models focus on the modelling of specific 
discounting environments. Akinc concentrates on decision support regarding the 
number of suppliers [1]. 
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Benton developed a heuristic procedure to solve the multiple item problem with a 
non-linear objective function [6]. Das and Tyagi developed a decision support system 
for a wholesaler where the choice of the manufacturer is only one of several factors 
that has to be optimised in order to minimise the total cost of the wholesaling service. 
Other issues include selecting warehouses, assigning transportation modes and 
determining the service level to retailers [13].  
Degraeve and Degraeve develop a mathematical programming model that minimises 
the total cost of ownership of the supplier choice and inventory management policy 
using activity-based costing information [17,18]. Degraeve et al. extend this 
methodology to the service sector in developing an airline selection model for the 
procurement of business travel [19]. Finally, Ghoudsypour and O‟Brien combine 
AHP and MP in order to take into account tangible as well as intangible criteria and 
to optimise order allocation among suppliers 0. 
3.4.3.4. Statistical Models 
Statistical models deal with the stochastic uncertainty related to the vendor choice. 
Although stochastic uncertainty is present in most types of purchasing situations, for 
example; by not knowing exactly how the internal demand for the items or services 
purchased will develop, only very few supplier choice models handle this problem. 
The published statistical models only accommodate for uncertainty with regard to 
one criterion at a time [15]. Ronen and Trietsch developed a decision support system 
for supplier choice and ordering policy in the context of a large one/off project where 
the order lead time is uncertain [86]. Soukoup introduced a simulation solution for 
unstable demand in his rating model [95].  
3.4.3.5. Artificial Intelligence (AI) Based Models 
Artificial Intelligence-based models are based on computer-aided systems. Neural 
Networks and Expert Systems are the examples of AI technology based methods that 
have been applied to supplier selection.  
One of the strengths of methods such as Neural Networks is that they do not require 
formalisation of the decision-making process. In that respect, Neural Networks can 
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cope better with complexity and uncertainty than “traditional methods”, because AI-
based models are designed to be more like to human judgement functioning.  
The user of the system only has to provide the Neural Network with the 
characteristics of the current situation, for example the performance of the supplier 
on the criteria. The Neural Network subsequently makes the actual trade-off for the 
user, based on what it has learned from the expert or cases in the past. Albino and 
Garavelli present a decision support system based on Neural Networks. The model is 
an adaptive backpropagation network for subcontractor rating of construction firms 
[2]. This type of network learns to rate subcontractors directly on the basis of some 
examples and does not require formalisation of the decision-maker‟s expertise in 
terms of decision-rules.  
Khoo et al. discuss the potential use of an Internet-based technology called intelligent 
software agents (ISAs). ISA‟s are generally used for automating the procurement of 
goods. The authors suggest different types of agents - learning agents and shopping 
agents - that can be applied to the supplier selection problem. The focus is on the 
development of a simple model to demonstrate the effectiveness of using intelligent 
software agents for electronic sourcing [50]. 
Another AI technology, CBR systems is proposed by Cook [12]. This technology is 
very new and only a few CBR systems have been developed for the use in purchasing 
decision-making, but some characteristics of CBR systems such as the capability to 
use information from previous negotiations and the easy training of the system, make 
them interesting in connection with supplier choice [15]. 
Another AI-technology used in supplier evaluation is expert systems. Vokurka et al. 
developed an expert system able to support also the supplier choice phase [106].  
3.4.4. Assignment of the Supplier Selection Literature to the Framework 
The assignment of the literature described above to the framework developed by De 
Boer et al., proceeds along three criteria. The first criterion relates to complexity of 
the situation and considers the nature of the activity that is to be supported by the 
method described: defining the supplier selection problem, formulating criteria, 
qualifying or selecting suppliers. For example, supplier qualification comes down to 
sorting suppliers into different clusters (e.g. acceptable and not acceptable) while the 
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final choice phase consists of ranking a number of acceptable suppliers. Sorting and 
ranking are two different activities. For each position in the framework, it is 
investigated to what extent the specific, technical characteristics of that position (e.g. 
the number of suppliers to evaluate) “rule out” one or more methods. For example, 
the number of available suppliers for routine items is higher than for bottleneck 
items.  
A second complexity-related criterion concerns the amount of information assumed 
to be available in each framework position. The lack of historical performance 
records of suppliers may exclude the use of methods that require such information. In 
new-task situations for example, historic information is hardly available.  
The third criterion relates to the importance of the situation. The expected effort 
required to use a certain decision model can be evaluated in the light of the relative 
importance of the activity in each framework position.  
3.4.5. Basic Structure of the Weighted Point Method 
The model described below is the by far the most commonly used technique among 
the published versions of the weighted point method. Its basic structure is described 
by the following model: 
1
n
j i iji
A a b

  , where                                                                                         (3.1) 
j
A
= summated score representing the overall performance anticipated from vendor j 
i
a = importance weight attached to evaluative criterion i for vendor j 
ij
b
= performance rating on evaluative criterion i for vendor j 
n = number of evaluative criteria 
A typical supplier selection decision employing the weighted point method is 
presented in Table 3.5. The decision begins with the identification and weighting of 
key factors (evaluative or choice criteria) required for evaluating alternative 
suppliers.  
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Table 3.5: Example of Basic Weighted Point Method [103] 
 EXAMPLE OF BASIC WEIGHTED POINT METHOD   
      Vendor A     
1 2 3 4 5 6 7 8 
        Bij       
         (aibij) 
  (aj) Very    Very Weighted 
Criteria Weight Good Good Average Poor Poor Value 
    10 8 6 4 2   
Compatibility  
with present  
equipment 
2  Χ    16 
Speed of  
obsolescence 
3  Χ    24 
Engineering  
design 
services 
5 Χ     50 
Post-sale  
technical  
service 
4 Χ     40 
Economy in 
use  
of basic 
product 
4  Χ    32 
Flexibility of  
system to  
accommodate  
future growth 
3   Χ   18 
          Summated Score (Aj): 180 
 
The first column of the Table 3.5 enumerates possible criteria for examining 
alternative suppliers of industrial equipment. Importance weights (ai’s) are assigned 
to the evaluative criteria in order to emphasize their differential contribution to the 
purchasing decision. Table 3.5 uses a simple five-point scale for this purpose 
(column 2). More important criteria are assigned heavier weights.  
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Decision makers next rate the expected performance (bij‟s) of suppliers on each 
evaluative criterion. Normally, evaluative criteria are numerically scaled and 
provided with, at least, simple verbal guidelines to aid buyers in assigning 
performance ratings. Once assigned, supplier performance ratings are multiplied by 
their respective importance weights (ai‟s) to yield “weighted values”. For example, in 
Table 3.5, “supplier A” is expected to yield “good” performance on the 
“compatibility with present equipment” criterion. “Good” rates the score bij=8 
(column 4), which is multiplied by the importance weight ai=2 (column 2), to yield 
the weighted value of aibij=16 (column 8). “Weighted values” for all criteria are 
summed to produce the supplier‟s overall “summated score” (Aj=180). This process 
is repeated for each alternative vendor (j) under consideration. Finally, a choice is 
made by comparing summated scores (Aj‟s) for competing suppliers. The supplier 
with the highest summated score is the superior choice [103].  
3.4.5.1. Strengths of the Weighted Point Method 
Weighted point models are considered to be the most useful techniques because of 
their mathematical simplicity, flexibility, their relatively low cost and the quality of 
the results they produce. These models are also easy to visualize and practical for the 
use of the typical purchasing decision maker. 
Weighted point models are flexible while they can be adapted to virtually any type of 
purchasing decision. In situations where the evaluative criteria are hard to quantify, 
weighted models can be used by building carefully worded verbal rating scales.  
From the cost point of view, weighted point models also have advantages, while they 
are relatively inexpensive to implement.  
All of these qualifications increase the applicability of the method and make it a 
method that purchasing decision makers can easily adapt to their specific cases.  
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4. CASE STUDY: APPLICATION OF LINEAR 
WEIGHTING MODEL IN DANONESA  
As a specific case, the model is applied to the supplier evaluation problem of 
Danonesa. The study is supported by the eager contribution of Danonesa managers in 
all phases. 
4.1. Information about Danonesa A.Ş.  
Danonesa Danone Sabancı Gıda ve İçecek Sanayi ve Ticaret A.Ş., was founded in 
1997 as a 50 % / 50% joint venture by Danone and Sabancı Groups in order to 
operate in the fast moving consumer goods sector.  
The company started to operate in Adana Hayat water plant with bottled water. In 
1998 by including Tikveşli Gıda ve İçecek San. ve Tic. A.Ş. in the organisation, the 
company started to operate in dairy products sector. In 1999, Bolu Akmina mineral 
water plant started its production and Ankara Birtat plant joint the company. In 2000, 
Flora water joined the company and finally in 2003 Şaşal water was included in the 
company structure. 
In 2000, the company was separated into two companies; one of them operating in 
dairy and the other in beverage sectors.  
The case study is conducted at the dairy company of Danonesa (Danonesa Tikveşli 
Süt Ürünleri San. ve Tic. A.Ş.). The company is the market leader at fresh dairy 
products with the value share of 20.0% in the year 2002. The market share at volume 
sales is 12.9%. The net sales of the company in the year 2002 is USD 52.000.000. 
The main brands of the company are: Tikveşli, Danone Doğal, Petit Danone, Meyve 
Keyfi, Danette, Dany and Birtat. The current number of employees is 593, of which 
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430 are blue collar, 163 are white collar workers. The headquarter of the company is 
in Kavacık. 
The Lüleburgaz plant is established on an area of 55.300 m2. The total production 
area is 16.000 m
2
. The total production has been 36.000 tones for the year 2002. For 
the year 2003 the planned annual production is 43.000 tones. The total annual 
production capacity is around 100.000 tones.  
The studies to get the ISO 9001 and ISO 14001 certificates have started. HACCP is 
being applied in the plant and the system is going to be certificated. HACCP teams 
are formed in order to identify the critical points at the production.  
The preparations for the start of Total Productive Maintenance (TPM) applications 
are completed in the plant. The employees are trained on preventive maintenance and 
they are encouraged to deal actively with the production machinery. A proactive 
approach is being developed in the plant in order to detect the causes of the problems 
easily and provide solutions. The software has been prepared and a database has been 
formed in order to follow the breakdowns, record the hours workers spent actively in 
production, and follow the greasing of important machines.  
The Ankara Plant is established on an area of 22.000 m
2
. The closed area is 16.000 
m
2
.
 
The total production has been 15.000 tones for the year 2002. For the year 2003, 
it is planned to reach the same amount. The total annual production capacity is 
around 29.000 tones.  
Danonesa A.Ş. is aware of the importance of quality and hygiene, and the company is 
known for its high quality products in the fast moving consumer goods market.  
Statistical process control is applied for the in-process and finished products at both 
of the plants. Weighting tests, dry substance percentage tests, fat percentage tests and 
texture value tests are the tests applied to the in-process and finished products. 
Monthly reports are formed by following daily values, stating the amounts deviating 
from the standards. The monthly data are compared with the previous months and it 
is examined whether there are any improvements or not. Then, the necessary 
precautions are taken. Preparations to implement 5S have started in the plants.  
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4.2. Development of the Weighting Model  
For the development of the weighting model to solve the supplier evaluation 
problem, both the literature and the comments of Danonesa A.Ş. purchasing director 
and purchasing specialist are taken into consideration.  
It is aimed to design a generally applicable model, which will satisfy the needs of the 
purchasing decision makers by bringing together the findings from the literature and 
the necessities of the purchasing managers. The model is not complicated in order to 
provide the practical use by the typical purchasing decision maker and increase the 
applicability to the real purchasing situations.  
Weighting models enable the use of verbal criteria that cannot be expressed with 
quantitative data. However, this model is designed mainly by selecting criteria that 
can be measured quantitatively or can be rated objectively by the purchasing 
managers. It does not include the criteria that can be rated by the purely subjective 
opinion of the purchasing managers. This has enabled the formation of a more 
reliable and objective model for supplier evaluation.  
4.2.1. Construction of the Weighting Model 
The weighting model proposed in this study is reviewed and certain modifications are 
made in the structure following the suggestions of the participants who are assumed 
to be the experts of the subject.  
The priorities of criteria and subcriteria have been constructed using subjective 
judgments of the participants while the comparison of alternative suppliers with 
respect to performance criteria depend mostly upon recorded quantitative data, and 
thus is more objective. The formation of the weighting model can be given as an 
example of subjective comparison. 
1. The first step is determining the competitive priorities or the primary criteria 
for supplier rating. 
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2. The second step is distributing a hundred points between these criteria 
according to their importance on the evaluation of a supplier. 
3. The next step is the formation of the selective or subcriteria that hierarchically 
take place under each primary criterion. 
4. The forth step is distributing the weights assigned to the criteria to the 
subcriteria according to their importance on the evaluation of a supplier. 
5. The last step is the formation of the numerical scale. For each subcriterion, 
the evaluative criteria and the intervals are determined and the highest point is 
assigned to the first evaluative criteria. This point is the reference point for 
assigning weights to the following evaluative criteria. 
Assigning points to the suppliers according to their performances on the criteria 
included in the weighting model, is the following phase.  
Table 4.1 shows the table for weightings developed within this study. The five 
primary criteria included in the model are purchasing, quality, planning, cooperation 
and supplier specific terms.  
The criterion purchasing has four subcriteria which are: contract, cost analysis, 
service quality and payment term.  
Quality encompasses the subcriteria; rejection rate, shipments regarding the 
documentation and corrective action. 
Planning includes; compliance with due date, compliance with quantity and lead 
time, lot size reduction.  
Cooperation has two subcriteria which are; productivity suggestions and information 
exchange.  
Supplier specific terms include the subcriteria: being a multinational, number of 
plants, ISO certificates and HACCP system. 
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Table 4.1: The table for weightings 
PURCHASING QUALITY PLANNING COOPERATION 
SUPPLIER SPECIFIC 
TERMS 
25 30 25 10 10 
Contract 5 Rejection Rate 15 Compliance with Due Date 10 Productivity Suggestions 5 Being International 2,5 
Cost Analysis 7,5 
Shipments Regarding the 
Documentation 
7,5 Compliance with Quantity 10 Information Exchange 5 Number of Plants 2,5 
Service Quality 5 Corrective Action 7,5 Lead Time, Lot Size Reduction 5     ISO Certificates 2,5 
Payment Term 7,5       
  
    HACCP System  2,5 
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4.2.1.1. Supplier Performance Scoring Criteria 
Supplier performance scoring criteria are exhibited below. The weights of the criteria 
are shown before each criterion. Under each subcriterion, the related numerical scale 
is presented.  
 25 Purchasing  
1. Contract 
5 If the supplier has a signed contract and obeys this contract 
0 If the supplier does not want to sign a contract 
2. Cost Analyses 
7,5 If the supplier provides the cost data in detail between 85% and 100%  
5 If the supplier provides the cost data in detail between 50% and 85% 
2 If the supplier provides the cost data in detail between 20% and 50% 
0 If the supplier does not provide open cost or details only 20% 
3. Service Quality 
5 Sufficient (If the supplier is proactive in foreseeing the probable problems and   
taking the necessary precautions and informs Danonesa) 
3 Adequate (If it informs Danonesa in case of a crisis) 
0 Insufficient (If there is crisis and Danonesa notices the crisis) 
4. Payment Term 
7,5 If “supplier finance” is practiced 
6 If the payment is due 60 days  
4 If the payment is due 45 days  
2 If the payment is due 30 days  
0 If the payment is made in advance 
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30 Quality 
5. Rejection Rate 
15 No rejected or nonconforming shipments 
11 Up to 5% of shipments rejected  
7 >5-10 % of shipments rejected  
3 >10-20 % of shipments rejected  
0 >20% of shipments rejected  
6. Shipments Regarding the Analyses Certificates  
7,5 No missing analyses 
5 Up to 5% of shipments have errors 
3,5 >5-10 % of shipments have errors 
2 >10-20 % of shipments have errors 
0 >20% of shipments have errors 
7. Corrective Action 
7,5 Nonconformance action report / supplier‟s response and implementation within 2 
days. 
4 Nonconformance action report / supplier‟s response and implementation within a 
week. 
0 No response within a week. 
25 Planning 
8. Compliance with Due Date  
12 All shipments on time (within tolerance) 
9 Up to 5% of shipments outside tolerance 
6 >5-10 % of shipments outside tolerance 
3 >10-20 % of shipments outside tolerance 
0 >20% of shipments outside tolerance 
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9. Compliance with Quantity  
9 All correct quantities (within tolerance) 
7 Up to 5% of shipments incorrect 
4 >5-10 % of shipments outside tolerance 
2 >10-20 % of shipments outside tolerance 
0 >20% of shipments outside tolerance 
10. Lead Time, Lot Size Reduction 
4 Major reduction in lead time, and lot size. 
2 Minor reduction in lead time, and lot size. 
0 No reduction in lead time, and lot size. 
10 Cooperation 
11. Productivity Suggestions 
5 If the supplier presented a productivity proposal 
0 If the supply did not present a productivity proposal 
12. Information Exchange 
5 If the supplier provided information about the market 
0 If the supplier did not provide information about the market 
10 Supplier Specific Terms  
13. Being International 
2,5 If the supplier is an international company 
0 If the supplier is a domestic company 
14. Number of Plants 
2,5 If the supplier has more than one plant 
0 If the supplier has a single plant 
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15. ISO Certificate  
2,5 Certified  
0 Not certified 
16. HACCP System 
2,5 Is being applied 
0 Is not being applied 
4.2.1.2. The Explanation of the Criteria Included  
Purchasing 
Contract 
Does the firm have a signed contract with the company and is it obeying this 
contract? 
Cost Analyses 
Does the firm present the company its cost structure in detail? In what detail does it 
provide its cost structure? 
Service Quality 
Does the firm behave proactively in seeing and dealing with probable problems? 
Payment Term 
What is the payment term the supplier applies for the company after purchasing? 
Quality 
Rejection Rate  
What is the ratio of total rejection amount detected by Quality Assurance, to the total 
amount of shipment?  
 
 53 
Shipments regarding the documentation 
Does procurement always occur with lot analyses certification or not? Are all the 
required analyses executed? 
Corrective Action 
When the company requires corrective action from the supplier in order to solve 
quality problems detected by Quality Assurance, does the supplier give response, or 
implement the nonconformance action report on the desired time?  
Planning 
Compliance with Due Date 
Does the firm comply with the predetermined order due date within the limits of 
preset tolerances?  
Compliance with Quantity 
Does the firm comply with predetermined order quantity within the limits of preset 
tolerances? 
Lead time, lot size reduction 
Does the supplier reduce the lot size and decrease the lead time of the deliveries to 
the level the company proposes? 
Cooperation 
Productivity suggestions 
Does the firm present the company productivity proposals?  
Information exchange 
Does the supplier give information about the market to the company? 
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Supplier specific criteria 
Being International 
Is the supplier an international company or not? 
Number of plants 
Does the supplier has more than one plant or does the production of the supplier 
depend on a single plant? 
ISO Certificate 
Does the supplier have ISO certificates? 
HACCP System 
Does the supplier apply HACCP System in its production process? 
4.2.1.3. Development of the Supplier Evaluation Criteria Included 
For the development of the weighting model, first the purchasing decision makers 
formed a preparatory framework. Danonesa purchasing director and the purchasing 
specialist responsible for the packaging materials procurement, started to work on the 
development of a weighting model. They have determined the competitive priorities 
and then the selective criteria for supplier evaluation. The second step was the 
comparison of the literature search made, with the criteria they have developed. By 
the exchange of ideas, a consensus over a set of competitive and selective criteria is 
provided. These are the criteria that best fit the requirements of the purchasing 
decision makers and provide the most objective rating of the suppliers possible.  
Some of the criteria included in the weighting model, are developed in the light of 
the suggestions of the purchasing director and the purchasing specialist. These are the 
criteria that are not directly mentioned in the literature. But it should be regarded that 
some of the supplier evaluation criteria are related to each other, either in the form of 
overlapping with each other, including one another or having a reason and result 
relationship with each other in the sense of their meanings. The criteria are 
sometimes defined under different names although they express the same meanings. 
 55 
It means, although the criteria developed by the purchasing executives are not 
directly mentioned in the literature, they may have connection with the criteria in the 
literature.  
Below the explanations over the development of the criteria and the related literature 
search are presented in detail. 
Purchasing  
Contract 
The “contract” factor was included in the weighting model with the suggestions of 
the purchasing director and the purchasing specialist. Having a signed contract with 
the supplier constitutes the basis of the relationship between the parties. It is a factor 
having priority in establishing a long term relationship with the suppliers. The 
contracts may have items on the specifications of the purchased materials, required 
analyses, minimum lot sizes, lead times, minimum total quantity to be purchased in a 
year, discounts, etc.  
Cost Analyses 
The “cost analyses” factor was included in the weighting model with the suggestions 
of the purchasing director and the purchasing specialist. The suppliers provide their 
cost data showing the percentages of the costs of raw materials, labor, electricity and 
others in the total cost of the materials. “Others” represent the amount of cost of 
materials not detailed or unexplained by the suppliers.  
Having information about the cost items of the supplier is important for the firm, in 
order to control the material costs, constitute mutual trust, and establish a 
collaborative relationship with the supplier. 
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Service Quality 
The “service quality” factor was included in the weighting model with the 
suggestions of the purchasing director and the purchasing specialist. It measures the 
performance of the supplier in behaving proactively in order to avoid problems. It is 
important for the purchasing executives, to be informed about the possible problems 
the supplier faces during the production either as a result of the deficiencies about the 
design or the internal reasons of the supplier like the capacity limitations, lack of raw 
materials due to delays, breakdowns etc. The most favorable supplier is the one that 
is proactive in seeing the probable problems and taking the necessary precautions. If 
there is a problem, the supplier has to inform the purchasing executives as soon as 
possible, for them to take the necessary precautions and actions swiftly in order to 
prevent a deviation from the planned production plan. 
Payment Term   
The “payment term” factor was included in the weighting model with the suggestions 
of the purchasing director and the purchasing specialist. It is a criterion indicating the 
financial strength of the supplier. In the purchasing literature many researchers 
mentioned various types of criteria all rating the financial status of the supplier. Some 
of these are: Financial conditions, profitability of supplier, financial records 
disclosure and performance awards [10,97]. Gathering data on these criteria and 
assigning numerical scales to these criteria are relatively difficult, so they are not 
included in the weighting model developed within this study. 
The payment term measures the degree the supplier financially supports the firm. 
Danonesa started to operate in the dairy products sector at 1998; it is a very young 
company at its growth stage. Hence, flexibility of the payments appears to be a 
distinguishing factor among the suppliers.  
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Quality 
Quality is the most basic criterion in the literature of supplier selection criteria. It is a 
criterion included in every model developed for the selection of suppliers.  
Rejection Rate 
Rejection rate is the rate of the incoming materials rejected at the incoming materials 
quality control by Quality Assurance. It is the main indicator of the quality 
conformance of the materials supplied by the vendors.  
Leenders and Fearon developed a weighted point evaluation system and 
demonstrated how it applies to a specific supplier [60]. The criteria; “rejected and 
nonconforming”, takes place in the weighed point system developed by Leenders and 
Fearon. It is a subcriterion taking place under the criteria; “quality”. Below the 
numerical scale used in their case is presented: 
Table 4.2: Numerical scale: “Rejected and nonconforming” [60] 
Quality 
Item   Grade Criteria 
Rejected and 
nonconforming 
 
 
4 No rejected or nonconforming shipments. 
3 Up to %5 of shipments nonconforming. 
2 >5-10% of shipments nonconforming. 
1 >10-20% of shipments nonconforming. 
0 >20% of shipments nonconforming. 
 
Below some of the selected literature containing “quality” as a supplier evaluation 
criteria can be found: 
Lee et al. developed an AHP for the selection of the best supplier [59]. They included 
4 criteria in their model; quality, cost, delivery and service.  
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The subcriteria under quality are;  
 Rejection rate in the incoming quality control 
 Rejection rate from customers 
 Time loss in the production line 
 Remedy for quality problems 
Rejection from customers due to nonconformances of the packaging material does 
not occur in the case of Danonesa. Collecting the time loss in the production line data 
is not easy to measure and it is not always due to the nonconformances of the 
materials. Remedy for quality problems is included in the weighting model under a 
different topic; “corrective action”. 
Narasimhan included 4 evaluation criteria; pricing structure, delivery, quality and 
service in the illustrative example he developed for practicing AHP in selecting the 
best supplier. “Quality of incoming lots” is one of the two factors Narasimhan 
examined under “quality” [76]. 
Shipments Regarding the Documentation 
The criteria; “shipments regarding the documentation” is developed by the 
contribution of Danonesa purchasing director and the purchasing specialist. It has 
similarities with the second subcriterion taking place under the criteria “quality” at 
the weighed point system developed by Leenders and Fearon [60]. Below the 
numerical scale used in their case is presented: 
 
 
 
 
 
 
 59 
Table 4.3: Numerical scale: “Process capability, data/samples” [60] 
Quality 
Item   Grade Criteria 
Process 
capability, 
data/samples 
 
 
4 
Less than 1% outside control limits and samples/data received for all 
shipments. 
 
3 
Up to %5 outside limits and 90-99% of shipments have  
samples/data. 
 
2 
5-10% outside limits and 80-90% of shipments have  
samples/data. 
 
1 10-20% outside limits and 80-90% of shipments have samples/data. 
0 
More than 20% outside limits and <70% of shipments  
have samples/data. 
 
A second similar subcriterion takes place under the criterion “delivery”. It analyses 
whether the shipments have missing documentation or not. 
Table 4.4: Numerical scale: “Paperwork” [60] 
Delivery 
Item   Grade Criteria 
Paperwork 
 
 
4 
No missing lot numbers, packaging lists, invoice errors, or other required 
documentation.  
 
3 Up to %5 of shipments have errors. 
2 >5-10% of shipments have errors. 
1 >10-20% of shipments have errors. 
0 > 20% of shipments have errors. 
 
In our case, documentation is intended to represent the analyses certificates of the 
shipments. The existence of analysis certificates is a direct component of the criteria 
“quality”. It is an indicator of the quality of the materials and the degree of 
importance the supplier attaches to quality assurance.  
The quality assurance executives of Danonesa take samples from the shipments and 
apply the required quality control tests. Then the results are compared with the 
analysis results of the supplier.  
 60 
If the relationship with the supplier is long term and there is a mutual trust provided, 
Danonesa relies mainly on the analysis certificates of the supplier.  
Corrective Action 
The criteria; “corrective action”, takes place in the weighed point system developed 
by Leenders and Fearon [60]. It is a subcriterion taking place under the criteria; 
“continuous improvement”. Below the numerical scale used in their case is 
presented: 
Table 4.5: Numerical scale: “Continuous improvement” [60] 
Continuous Improvement 
Item   Grade Criteria 
Corrective 
action 
 
 
4 
Nonconformance Action Report/Supplier‟s response and implementation 
within 30 days. 
 
3 
Nonconformance Action Report/Supplier‟s response and implementation  
within 31-60 days. 
 
2 Nonconformance Action Report/Supplier‟s response within 30 days. 
1 Nonconformance Action Report/Supplier‟s response within 31-60 days. 
0 No response within 60 days. 
 
Some certain modifications are made in order to adapt the numerical scale to the case 
of Danonesa. The adaptation is made while reviewing the related criteria and the 
numerical scales with two Quality Assurance specialists. They have stated that 30 
days was a very long period for a response and implementation in the case of a 
nonconformance, for a company operating at the Fast Moving Consumer Goods 
(FMCG) sector. Even a week is a long period, and if the supplier responses later than 
this period, it has no use. So “30 days” is modified as “2 days”, and “60 days” is 
modified as a “week”. They also stated that nonconformance action report/supplier‟s 
response and implementation were synchronous, so the additional scales including 
the case of only response situation are removed from the scale.  
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In the weighing model developed in this study “continuous improvement” takes place 
under the criteria “quality”, while it is an issue in the responsibility area of Quality 
Assurance.  
Another similar application takes place at the supplier assessment and ranking system 
developed by Kenneth Lysons. He has placed a subcriterion of “responsiveness” for 
measuring delivery performance. It measures the degree of responsiveness to delivery 
queries, problems or promises [66]. Below, the numerical scale developed by Lysons 
is presented: 
Table 4.6: Numerical scale: “Responsiveness” [60] 
2 Satisfactory Rapid and complete response, anticipates and avoids need for 
progressing. 
1 Adequate Occasional late or incomplete responses; scope for improvement 
0 Unsatisfactory Frequently requires progressing, is often late and/or incomplete with 
replies or delivery data. 
Planning 
Planning is, together with quality, the most basic criterion in the literature of supplier 
selection criteria. It is a criterion included in every model developed for the selection 
of suppliers. The factors under planning are in some researches collected under the 
name “delivery”. Planning may include the following factors: ability and willingness 
of a supplier to expedite an order, how quickly a supplier can deliver, the amount of 
time it takes a supplier to develop a new part, the ability of a supplier to provide JIT 
delivery, the ability of a supplier to meet due dates, and supplier location. 
Compliance with due date  
Compliance with due date is, together with compliance with quantity, the main 
indicators of delivery performance.  
The criteria; “time” takes place in the weighed point system developed by Leenders 
and Fearon [60]. It is a subcriterion taking place under the criteria; “delivery”. Below 
the numerical scale used in their case is presented: 
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Table 4.7: Numerical scale: “Time” [60]  
Delivery 
Item   Grade Criteria 
Time 
 
 
4 All shipments on time (within tolerance). 
3 Up to 5% of shipments outside tolerance. 
2 >5-10% of shipments outside tolerance. 
1 >10-20% of shipments outside tolerance. 
0 >20% of shipments outside tolerance.  
 
Lee et al. included the criteria “delivery” to the AHP Model they developed for 
supplier selection. “Compliance with due date” is one of the two criteria taking place 
under the criteria “delivery” [59].  
Narasimhan included “delivery" as a supplier selection criterion in the illustrative 
example he developed for practicing AHP in selecting the best supplier. “Timeliness” 
is one of the two factors Narasimhan examined under “delivery” [76]. 
Tam et al. developed an AHP in order to select vendors of a telecommunications 
system. In their AHP, the first level is the goal which is vendor selection of a 
telecommunications system. Level 2 is the strategic issues; which are cost and 
quality. Level 3 is the criteria, one of which is “vendor”, with a subcriterion “delivery 
lead time” [97]. 
Ghodsypour and O‟Brien developed a decision support system for supplier selection 
using an integrated analytical hierarchy process and linear programming. They 
determined three main supplier selection criteria: cost, quality and service. On-time 
delivery is a subcriterion that is placed under the “service” criterion 0.  
Timely deliveries from suppliers is a factor determining the effectiveness of the 
operations for the firm. Especially in the fast moving consumer goods sector, where 
production planning has to be sensitive to the changes in the market conditions, 
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where order quantities are determined daily and JIT purchasing is a natural element 
of the operations, compliance with due dates gains importance. 
Compliance with Quantity 
 Compliance with quantity is a main indicator of delivery performance.  
The criterion; “quantity” takes place in the weighed point system developed by 
Leenders and Fearon. It is a subcriterion taking place under the criterion; “delivery” 
[60]. Below the numerical scale used in their case is presented: 
Table 4.8: Numerical scale: “Quantity” [60] 
Delivery 
Item   Grade Criteria 
Quantity 
 
 
4 All correct quantities (within tolerance). 
3 Up to 5% of shipments incorrect (within tolerance). 
2 >5-10% of shipments incorrect (within tolerance). 
1 >10-20% of shipments incorrect (within tolerance). 
0 >20% of shipments incorrect (within tolerance). 
 
“Compliance with quantity” is a second criterion taking place under the criterion 
“delivery” of the AHP Model developed by Lee et al. for supplier selection [59].  
Lead Time, Lot Size Reduction 
The criterion; “Lead time, lot size reduction”, is adapted from the criterion “Cost, 
lead time, lot size reduction” that takes place in the weighed point system developed 
by Leenders and Fearon. It is a subcriterion taking place under the criterion; 
“continuous improvement” [60]. Below the numerical scale used in their case is 
presented: 
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Table 4.9: Numerical scale: “ Cost, lead time, lot size reduction” [60] 
 
It measures the degree of effort the supplier makes, in order to reduce the lot size and 
decrease the lead time of the deliveries to the level the company proposes. 
It is extremely difficult for any one supplier to excel in all dimensions of 
performance. For example, a high quality supplier might not be the one with lowest 
cost components. Therefore, the criteria of cost and quality often contradict each 
other. The cost criterion is not included in the weighting model, while the quality 
dimension has a very high importance for Danonesa especially in the case of 
packaging materials. In this phase the opinions of the purchasing director has been 
taken into account. 
“Lead time, lot size reduction” has been included under the criterion “planning”, 
while it is an issue closely related to production planning. The production planning 
specialists primarily follow up the lead times and lot sizes of the shipments coming 
from the suppliers.  
Cooperation 
The criterion “cooperation” measures the effectiveness of communication between 
the buyer and the supplier, and it is a factor determining the strength of the 
relationship between the parties. 
In the model developed by Lee et al. one of the criteria is “service” [59]. The 
subcriteria under service are: 
Continuous Improvement 
Item Grade Criteria 
Cost, lead time, lot size 
reduction 
4 Major reduction in unit cost, lead time, and lot size. 
2 Minor reduction in unit cost, lead time, and lot size. 
0 No reduction in unit cost, lead time, and lot size. 
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 Financial status 
 Level of cooperation and information exchange 
 Technological and R&D capability 
 Production facility and capacity 
The scale for measuring these criteria is as: outstanding, above average, average, 
below average and unsatisfactory.  
Ghodsypour and O‟Brien included “service” as third criterion in their model 0. They 
included these subcriteria under “service”: 
 On-time delivery 
 Race of communication 
 Response to changes 
 Process flexibility 
Productivity Suggestions 
The “productivity suggestions” factor was included in the weighting model with the 
suggestions of the purchasing director and the purchasing specialist. It is a criterion 
questioning whether the supplier presents the firm productivity suggestions or not.  
The productivity proposals are about the production system of the supplier. Here, a 
factor taken into consideration is that the productivity proposals have to be given 
without a demand from Danonesa.  
Information Exchange  
The “information exchange” factor was included in the weighting model with the 
suggestions of the purchasing director and the purchasing specialist. It is a criterion 
questioning whether the supplier gives information to the buyer about the market or 
not. The supplier can provide the buyer the information about the latest technology, 
about the new machines and materials, about the competitors‟ applications and other 
upstream information.  
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Supplier Specific Terms 
Supplier specific terms are included in the weighting model with the suggestions of 
the purchasing director and the purchasing specialist. 
Being International 
Being an international company or not, may give implications about the company‟s 
financial status and quality of the processes. When the firm is international, it is 
easier for the firm to follow the innovations and the technological innovations 
outside the country and exchange the best practices and know-how between the 
plants.  
Number of Plants 
The number of plants the supplier has in the country gains importance in the case of a 
crisis; when the plant the supplier makes its production suffers damage (from natural 
disasters, fire, energy insufficiencies, etc.). In such a case, the supplier can shift its 
production to other plants and the continuous procurement of the materials is 
assured. The number of plants gives an assurance to the firm that its own production 
would not be interrupted because of the interruptions at a single plant of the supplier.  
ISO Certificate 
ISO certificates are measures for quality. The existence of ISO certificates provides a 
basic assurance for the buyer about the standards of quality of the supplier.  
HACCP System 
HACCP system is a system aiming to identify critical points at the production 
process and to take precautions in order to prevent the defects during the production. 
Danonesa is practicing HACCP applications and the preparations for being certified 
are completed. Hence, the suppliers that have implemented this system are more 
preferable for establishing long term relationships.  
 67 
4.2.2. Alternative Suppliers  
The developed weighting method is applied to the suppliers of certain materials in 
Danonesa Lüleburgaz and Ankara plants. The purchasing department in the 
headquarter executes all the purchasing activities of the materials that are the inputs 
of the production in Lüleburgaz and Ankara plants.  
Packaging materials procurement can be classified as leverage items, which involve 
modified rebuy situations. There are many suppliers to choose from while the high 
value and the importance of the quality of the items makes proactive search and 
frequent evaluation of suppliers necessary. 
All the packaging material lots that are sent to the plants by the suppliers, are sent 
with analysis certificates. The supplier firm applies the same tests to the packaging 
materials with Danonesa, and in addition; a few times a year, some extra tests that are 
more specific are executed on the request of Danonesa. For the preliminary 
acceptance, samples from all of the palettes are collected and tested. If there is any 
nonconforming material encountered, the lot is rejected and a rejection report is sent 
to the supplier. Nonconformance is also classified as minor and major 
nonconformance. In the case of minor nonconformance, like the presence of dust, a 
warning report is formed and sent to the supplier. Thereupon, the supplier firm 
examines the rejected lots, and sends a nonconformance report, stating the reason and 
kind of nonconformance. If the package is a new design, the technical drawings and 
specifications are delivered to Danonesa.  
4.2.2.1. Plastic Container and Cover Suppliers  
Plastic container and cover are the primary packaging materials that are crucial parts 
for the production of yoghurt and various kinds of yoghurt. Packaging material 
constitutes the 30% of the finished product‟s cost. When the costs of sales and 
marketing activities are added it constitutes 10% of the finished product‟s cost. In the 
fast moving consumer goods sector, especially for the dairy products sector where the 
goods start to get stale at the moment they are placed on the shelf, production and 
material planning gains high importance. In a highly competitive market like the 
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dairy products market, one way to create diversity from the competitors depends on 
the features of the packaging material.  
The designs, quality of the materials and the quality of the printings are all very 
important. While the packages serve for nutrition, it is very crucial that no plastic bits 
in the container are left for the safety of the consumers. It is also has a critical 
importance on the image of the brands and the company. It is given great importance 
to the packaging material in order to prevent any loss of perceived quality of the 
company‟s products.  
The tests Quality Assurance applies to the plastic containers and covers include: 
weighting test, shape control with mould, band test (by sticking the band on the cover 
and pulling back; testing whether the colour remains on the band), in-process tests 
(whether the machines take the container and the cover), container-cover test 
(whether the container and the cover fit each other) and carrying test for the covers 
(whether the cover can carry the full container or not).  
The main suppliers of plastic containers and covers of Danonesa are Huhtamaki and 
Teknik Plastik. The comparison of these two alternatives is made by assigning 
weights with respect to the selected criteria.  
4.2.2.2. Aluminium foil suppliers 
Aluminium foil is also a primary packaging material, which is used for covering the 
opening of various kinds of yoghurts and dairy beverages. It is a critical component 
of packaging while the foil surface contacts directly with the dairy products. Lacquer 
thickness (which prevents the harmful effects of direct contact of aluminium with the 
product), pinhole test, foil thickness and in-process tests for the approval to use in 
production are the tests applied to the foils. 
The main suppliers of aluminium foils are Asaş and Teko.  
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4.2.3. Collection of Performance Data of the Suppliers 
4.2.3.1. Data Collection on Purchasing 
The data on the selective criteria related to purchasing are gathered from the 
purchasing director.   
4.2.3.2. Data Collection on Quality 
The data about the performance of the suppliers on the first two selective criteria 
related to quality, the rejection rate and shipments regarding the documentation, are 
acquired from Quality Assurance Departments of the plants. Quality Assurance 
prepares an Input Quality Control Form and records the data like the rejection rate as 
a result of the quality control tests and the data of whether the shipment has an 
analyses certificate or not. These results are collected for every incoming lot from 
each supplier, and the total values are reported monthly to the purchasing executives. 
The other related information about the incoming batches like the arrival date, 
quantity, invoice number, quality control date, the quantity accepted, the quantity 
accepted conditionally and the name of the quality controller can also be attained 
from this form.  
The data about the suppliers on the third selective criterion; corrective action, are 
acquired from the Quality Assurance specialists regarding their experiences with the 
suppliers. In the fast moving consumer goods sector, in the case of a 
nonconformance, the supplier has to be very agile in giving a response and 
implementing the solution. This is the reason why the time interval between the 
criteria is shorter than it usually is in the literature.  
4.2.3.3. Data Collection on Planning 
The data on compliance with due date and compliance with quantity are acquired 
from the Production Planning Departments of the plants. The planning executives 
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take the record of the quantities and arrival times of the lots shipped by each supplier. 
These data are reported each month to the purchasing executives. 
The other selective criterion, lead time, lot size reduction indicates whether the 
supplier strives to reduce the lead time and lot size of the batches. The suppliers are 
evaluated on this criterion according to the experiences of the purchasing director and 
the purchasing specialist as a consequence of their ongoing relationships with the 
suppliers.  
4.2.3.4. Data Collection on Cooperation 
The data on productivity suggestions and information exchange are gathered from the 
purchasing director and the purchasing specialist who are in strict contact with the 
suppliers. 
4.2.3.5. Data Collection on Supplier Specific Terms 
The data on supplier specific terms; being international or not, number of plants, ISO 
certificate and HACCP system, are collected from the purchasing director, the web 
pages of the supplier firms and by speaking with the authorized personnel of the 
supplier firms on the telephone. 
4.2.4. The Supplier Evaluation Forms  
Table 4.10, Table 4.11, Table 4.12 and Table 4.13 present the summarized data on 
the criteria related to quality and planning that are acquired from the Quality 
Assurance and Production Planning Departments. The data are collected for the first 
seven months of the year. In order to form the summarized table, first the data 
collected at the plants in Lüleburgaz and Ankara are consolidated.  
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Table 4.10: The Supplier Evaluation Form for Huhtamaki 
 
 
 Table 4.11: The Supplier Evaluation Form for Teknik Plastik 
NAME OF THE SUPPLIER: HUHTAMAKİ                
         
  Jan-03 Feb-03 Mar-03 Apr-03 May-03 Jun-03 Jul-03 Average 
Quality          
Rejection rate 2,78% 0,54% 2,95% 2,31% 1,30% 5,65% 1,09% 2,37% 
Shipments with no certificates or inadequate content 15,38% 34,34% 62,16% 57,53% 25,42% 46,04% 17,32% 36,89% 
           
Planning          
Quantity arrived on time (pcs) 25,28% 16,19% 24,34% 22,66% 26,40% 20,68% 43,60% 25,59% 
Amount of correct quantities (pcs - within tolerance) 9,93% 4,16% 15,77% 14,63% 18,43% 15,00% 14,24% 13,17% 
NAME OF THE SUPPLIER: TEKNİK PLASTİK               
         
  Jan-03 Feb-03 Mar-03 Apr-03 May-03 Jun-03 Jul-03 Average 
Quality          
Rejection rate 0,00% 0,15% 3,65% 3,20% 0,10% 3,75% 0,65% 1,64% 
Shipments with no certificates or inadequate content 77,59% 76,56% 91,67% 92,00% 93,41% 92,42% 74,60% 85,46% 
           
Planning          
Quantity arrived on time (pcs) 8,87% 3,20% 3,57% 5,45% 17,86% 8,47% 10,53% 8,28% 
Amount of correct quantities (pcs - within tolerance) 0,23% 0,18% 8,59% 2,21% 18,12% 7,16% 12,64% 7,02% 
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In the original supplier evaluation forms, which are presented at the Appendix, the 
first information provided is the total quantity received in the month. The quantities 
are expressed as pieces.  
The second data is the total number of shipments received within the month. 
The data provided by the Quality Assurance executives in the plants are collected 
under the headline quality. Quality includes two factors; first of them is 
Accepted/Rejected, second is Certification Analyses for Shipments. The data 
provided under the headline Accepted/Rejected are quantity accepted, quantity 
rejected and quantity conditionally accepted.  
Conditionally accepted quantity is the quantity of materials that have minor 
nonconformances mostly at the printing on the packaging materials; i.e. variation at 
the tone of the colors. Samples from such incoming lots are sent to the marketing 
department, and they are either rejected or accepted by the marketing executives. 
Within this study, the quantity reported to be conditionally accepted is added to the 
quantity rejected.  
Certification analysis for shipments includes; the data on the number of shipments 
with exact documentation, number of shipments with exact documentation but 
insufficient content and number of shipments without documentation.  
Within this study, the number of shipments with exact documentation but insufficient 
content (which is very rare) is added to the number of shipments without 
documentation.  
Planning includes the data on the quantity arrived on time and the amount of correct 
quantities within the tolerance. In this study, the tolerance is accepted to be % ±10.  
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 Table 4.12: Supplier Evaluation Form for Asaş 
 
Table 4.13: Supplier Evaluation Form for Teko 
NAME OF THE SUPPLIER: ASAŞ                
         
  Jan-03 Feb-03 Mar-03 Apr-03 May-03 Jun-03 Jul-03 Average 
Quality          
Rejection rate 12,65% 4,48% 5,43% 9,51% 1,13% 2,47% 0,39% 5,15% 
Shipments with no certificates or inadequate content 46,67% 7,69% 34,48% 25,93% 20,00% 42,86% 13,33% 27,28% 
           
Planning          
Quantity arrived on time (pcs) 30,25% 0,00% 16,39% 24,92% 47,31% 1,93% 21,20% 20,29% 
Amount of correct quantities (pcs - within tolerance) 21,00% 0,00% 18,39% 5,36% 68,68% 10,11% 26,14% 21,38% 
NAME OF THE SUPPLIER: TEKO                
         
  Jan-03 Feb-03 Mar-03 Apr-03 May-03 Jun-03 Jul-03 Average 
Quality          
Rejection rate 3,80% 0,00% 0,53% 7,85% 1,37% 0,00% 0,22% 1,97% 
Shipments with no certificates or inadequate content 85,71% 68,75% 20,00% 68,42% 86,36% 88,89% 85,71% 71,98% 
           
Planning          
Quantity arrived on time (pcs) 11,61% 24,91% 4,67% 29,94% 37,09% 23,01% 38,81% 24,29% 
Amount of correct quantities (pcs - within tolerance) 4,08% 8,80% 3,60% 5,20% 11,17% 3,63% 6,69% 6,17% 
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On the summarized tables, only the data required for scoring the suppliers‟ 
performance are included. The data are presented in percentages by calculating the 
ratios of the quantities and numbers to the total quantity and number of shipments 
received in each month.  
The last column of the table includes the averages of the data collected for seven 
months. The suppliers are rated on these average data of seven months.  
4.2.5. Results 
The results of the scoring process for plastic container and cover suppliers are 
presented at Table 4.14. The total scores of the suppliers come out to be 62,5 and 56 
for Huhtamaki and Teknik Plastik respectively.  
The suppliers rate zero on some of the criteria. For the documentations factor both of 
the suppliers has rated zero. The numerical scale of the weighting model represents 
the desired values the purchasing managers aim for the suppliers to reach in terms of 
their quantitatively measurable performances. Therefore, it should be regarded 
normal that the suppliers rate zero for some of the criteria.  
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Table 4.14: Supplier performance scoring table for plactic container and cover suppliers 
SUPPLIER PERFORMANCE SCORING TABLE 
     
Criteria HUHTAMAKİ 
TEKNİK 
PLASTİK 
     
Purchasing    
Contract 5 5 
Cost Analyses 7,5 7,5 
Service Quality 3 3 
Payment Term 7,5 7,5 
     
Quality    
Rejection Rate 11 11 
Documentation 0 0 
Corrective Action 5 5 
     
Planning    
Compliance with Due Date 0 6 
Compliance with Quantity 2 4 
Lead Time, Lot Size  
Reduction 
4 2 
     
Cooperation    
Productivity Suggestions 5 0 
Information Exchange 5 0 
     
Supplier Specific Terms    
Being International 2,5 0 
Number of Plants 0 0 
ISO Certificate 2,5 2,5 
HACCP System  2,5 2,5 
     
TOTAL 62,5 56 
 
Table 4.15 presents the results of the scoring process for aluminum foil suppliers. 
The total scores of the suppliers are 33 and 50,5 for Asaş and Teko respectively. 
For the moment, Huhtamaki is concluded to be demonstrating better performance 
than Teknik Plastik (however the differentiation between the scores is not very 
significant), whereas Teko demonstrates a higher performance than Asaş. But it is 
worth noticing that the performance level of the plastic container and cover suppliers 
is higher than aluminum foil suppliers.  
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The result is in accordance with the intuitive expectations of Danonesa purchasing 
managers. It is worth to note that the results are subject to change with the changing 
performance and the supplier specific terms of the suppliers.  
Table 4.15: Supplier performance scoring table for aluminium foil suppliers  
SUPPLIER PERFORMANCE SCORING TABLE 
     
Criteria ASAŞ TEKO 
     
Purchasing    
Contract 5 5 
Cost Analyses 0 0 
Service Quality 5 3 
Payment Term 4 6 
     
Quality    
Rejection Rate 7 11 
Documentation 0 0 
Corrective Action 5 5 
     
Planning    
Compliance with Due Date 0 0 
Compliance with Quantity 0 4 
Lead Time, Lot Size 
Reduction 
2 4 
     
Cooperation    
Productivity Suggestions 0 5 
Information Exchange 0 5 
     
Supplier Specific Terms    
Being International 0 0 
Number of Plants 0 0 
ISO Certificate 2,5 2,5 
HACCP System  2,5 0 
     
TOTAL 33 50,5 
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4.2.6. Advantages and Limitations 
The weighting model developed in this study can easily be generalized for the 
supplier evaluation decisions of companies operating in FMCG and particularly in 
food sector. For the application at a FMCG company, when the same material groups 
are considered, the model can be applied without any modifications.  
With the change of the product groups the weights of the criteria may differ. In the 
case of Danonesa, quality that is highly important in the procurement of packaging 
materials may not have the equal weight for the procurement of fruit preparations, 
where criteria related to planning gains more importance.  
For the manufacturing firms operating at different sectors, the weighting model can 
be applied to their specific purchasing situations by making adaptations at the criteria 
and their weights. Different criteria may be included in the model, according to the 
necessities of the purchasing decision makers.  
The same systematic can be followed in developing the model for supplier evaluation 
decisions of various kinds of purchasing situations. 
Gathering the general specifications of the weighting models in its structure, the 
model developed in this study is mathematically simple, flexible (in the means of its 
adaptability to different purchasing situations) and inexpensive to implement when 
compared with the various supplier selection methods described before. 
The model is easy to visualize and its structure is not complicated. It is practical and 
easy to use for the typical purchasing decision maker. The model also gives the 
opportunity to consider evaluative criteria that are hard to quantify. The subcriteria 
related to cooperation are such examples.  
The weighting model does not require special software for its implementation.  
The model developed in this study is a compensatory model. It facilitates optimal 
decision making while the decision makers are forced to enumerate all relevant 
criteria and their importance when developing the model. A second reason is, 
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because the purchasing decision is based on the consideration of the vendor‟s overall 
performance on these criteria-not just performance on one or two dimensions as it is 
with non-compensatory models. Superior performance on one or more criteria 
compensates for marginal performance on others.  
Despite the advantages, the method also has some limitations. Being parallel to the 
disadvantages of the basic weighting models, there is an inevitable uncertainty 
associated with appraising supplier performance on evaluative criteria.  
The model is not suitable for new-buy decisions where the decision alternatives are 
primarily shaped by the offerings of the suppliers on the products or services they 
produce.  
Another limitation is the length of the time period the quantitative data are collected. 
The suppliers are evaluated on their performance for seven months. A longer time 
period for observation may provide more reliable results for the final selection of a 
supplier.  
Unilever is a very large international company operating in the FMCG sector, which 
applies a very similar weighting model in Danonesa for supplier rating. The 
purchasing executives apply vendor rating in order to evaluate and select the 
preferred suppliers. In the weighting model, the criteria are purchasing, quality, 
planning and cooperation. The subcriteria are also very similar to Danonesa case. 
Reports over the performances of the suppliers are prepared every three months. 
Suppliers with insufficient performance are obliged to take action. If the firm cannot 
notice any difference at the supplier‟s performance they give an end to their relations. 
The Quality Assurance Department audits the suppliers on the actions they 
implement for improvement. An agreement is made including the obligations of the 
supplier in order to improve the necessary aspects with certain dates. For some of the 
issues, purchasing department participates at the meetings.  
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5. CONCLUSIONS 
In today‟s highly competitive business environment, firms are required to compete on 
the basis of product innovation, higher quality and faster response times. Those 
competitive dimensions can only be realized by the effective management of the 
supply chain.  
One of the factors providing the success of supply chain is an effective purchasing 
function. While supplied parts constitutes a high proportion of the sales revenue of a 
firm, supplier evaluation and selection becomes an important function of purchasing 
management. Moreover, with the implementation of TQM and JIT concepts by a 
wide range of firms, the supplier evaluation problem has become extremely 
important. Companies aim to reduce their supplier base and develop collaborative 
relationships with the remaining ones. The aim of these leading companies is to 
manage their suppliers throughout the entire supply chain for faster delivery, 
decreased production lead time, reduced cost, and increased quality.  
As a result of these developments, the need for a more systematic and transparent 
approach to supplier evaluation is increased.  
The supplier evaluation and selection problem is a multicriteria problem, which 
includes both qualitative and quantitative factors. In order to select the best 
performing suppliers, it is necessary to make a trade off between these qualitative and 
quantitative factors some of which may conflict. The mathematical models such as 
mixed integer, goal and multi-objective programming models have significant 
problems in considering qualitative factors, which are very important in supplier 
evaluation, especially when supplier partnership is desired. 
Within this study, a weighted point model is developed to solve the supplier 
evaluation problem, considering both qualitative and quantitative factors. The main 
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criteria included in the model are gathered under the headings: purchasing, quality, 
planning, cooperation and supplier specific terms.  
In order to develop the weighted point model, first the evaluative criteria are 
identified and their weights are determined. Then the subcriteria under each criterion 
are identified and by assigning weights the numerical scale is developed.  
As a case study, the model is applied to the suppliers of certain materials in the 
Danonesa Lüleburgaz and Ankara plants. Danonesa is a company, which is fully 
aware of the importance of quality. The weighting model is developed by the 
contributions of the managers of Danonesa and certain modifications are made in the 
structure according to the suggestions of the authorized personnel who are experts of 
their fields. As a case study, the evaluation of plastic container and cover and 
aluminum foil suppliers are included in the thesis. The results obtained for the 
suppliers are in accordance with the intuitive expectations of Danonesa purchasing 
managers. They accept the weighting model as a tool for supplier evaluation, and 
plan to apply the model in their further evaluation process. The main reason behind 
this is that it gives reliable results and can be adapted to various supplier evaluation 
situations by making revisions. The ease of use is another reason for adapting this 
method. 
As a conclusion, it is worth emphasizing that the model is a general purpose one and 
it is not restricted by a specific case study. Rather, it is applicable to different cases in 
different industries with some modifications. 
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APPENDIX A: Supplier Evaluation Form for Huhtamaki 
NAME OF THE SUPPLIER: HUHTAMAKİ 
         
  Oca-03 Şub-03 Mar-03 Nis-03 May-03 Haz-03 Tem-03 Average 
Total quantity received (pcs) 4.468.156 3.349.318 4.697.450 4.892.856 6.148.730 5.636.400 7.289.163 5.211.725 
Total number of shipments 117 99 148 146 177 139 179 144 
Quality          
Accepted/Rejected          
Quantity accepted (pcs) 4.344.017 3.331.206 4.558.688 4.779.926 6.068.650 5.318.223 7.209.681 5.087.199 
Quantity rejected (pcs) 124.139 10.463 138.762 66.018 71.205 314.213 79.482 114.897 
Quantity conditionally accepted (pcs) 0 7.648 0 46.912 8.876 3.964 0 9.629 
Certification analyses for shipments          
Number of shipments with exact documentation  99 65 56 62 132 75 148 91 
Number of shipments with exact  
       documentation but insufficient content 
2 0 3 1 1 5 4 2 
Number of shipments without documentation 16 34 89 83 44 59 27 50 
Planning          
Quantity arrived on time (pcs) 3.338.638 2.807.088 3.554.162 3.784.195 4.525.494 4.470.829 4.111.292 3.798.814 
Amount of correct quantities (pcs - within tolerance) 4.024.248 3.209.858 3.956.430 4.177.151 5.015.476 4.790.817 6.251.150 4.489.304 
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APPENDIX B: Supplier Evaluation Form for Teknik Plastik 
 
 
 
 
FİRMA ADI: TEKNİK PLASTİK             
         
  Oca-03 Şub-03 Mar-03 Nis-03 May-03 Haz-03 Tem-03 Average 
Total quantity received (pcs) 3.012.060 2.914.330 3.541.834 3.619.630 3.576.140 4.331.882 2.981.130 3.425.287 
Total number of shipments 58 64 72 75 91 66 63 70 
Quality          
Accepted/Rejected          
Quantity accepted (pcs) 3.012.060 2.909.980 3.412.434 3.503.849 3.572.523 4.169.332 2.961.637 3.363.116 
Quantity rejected (pcs) 0 4.350 123.800 61.863 3.617 162.550 19.493 53.668 
Quantity conditionally accepted (pcs) 0 0 5.600 53.918 0 0 0 8.503 
Certification analyses for shipments          
Number of shipments with exact documentation  13 15 6 6 6 5 16 10 
Number of shipments with exact  
      documentation but insufficient content 
0 0 0 0 0 1 0 0 
Number of shipments without documentation 45 49 66 69 85 60 47 60 
Planning          
Quantity arrived on time (pcs) 2.744.900 2.821.206 3.415.394 3.422.497 2.937.582 3.964.774 2.667.360 3.139.102 
Amount of correct quantities (pcs - within tolerance) 3.005.060 2.909.100 3.237.676 3.539.565 2.928.114 4.021.590 2.604.360 3.177.924 
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APPENDIX C: Supplier Evaluation Form for Asaş 
FİRMA ADI: ASAŞ               
         
  Oca-03 Şub-03 Mar-03 Nis-03 May-03 Haz-03 Tem-03 Average 
           
Total quantity received (pcs) 1.374.000 1.020.200 2.081.660 1.766.300 2.314.800 1.819.600 2.382.139 1.822.671 
Total number of shipments 15 13 29 27 15 14 15 18 
Quality 1.374.000 1.020.200 2.081.660 1.766.300 2.314.800 1.819.600 2.382.139 1.822.671 
Accepted/Rejected          
Quantity accepted (pcs) 1.200.221 974.546 1.968.598 1.598.274 2.288.649 1.774.607 2.372.738 1.739.662 
Quantity rejected (pcs) 171.831 45.654 89.425 89.269 26.151 44.993 9.401 68.103 
Quantity conditionally accepted (pcs) 1.948 0 23.637 78.756 0 0 0 14.906 
Certification analyses for shipments          
Number of shipments with exact documentation  8 12 19 20 12 8 13 13 
Number of shipments with exact  
      documentation but insufficient content 
3 0 3 1 2 0 0 1 
Number of shipments without documentation 4 1 7 6 1 6 2 4 
Planning          
Quantity arrived on time (pcs) 958.400 1.020.200 1.740.460 1.326.200 1.219.600 1.784.400 1.877.139 1.418.057 
Amount of correct quantities (pcs - within tolerance) 1.085.400 1.020.200 1.698.860 1.671.700 725.000 1.635.600 1.759.450 1.370.887 
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APPENDIX D: Supplier Evaluation Form for Teko 
 
 
FİRMA ADI: TEKO               
         
  Oca-03 Şub-03 Mar-03 Nis-03 May-03 Haz-03 Tem-03 Average 
Total quantity received (pcs) 3.799.000 3.023.016 2.612.107 3.694.278 3.850.000 5.062.197 4.543.150 3.797.678 
Total number of shipments 14 16 15 19 22 18 28 19 
Quality          
Accepted/Rejected          
Quantity accepted (pcs) 3.654.640 3.023.016 2.598.181 3.404.435 3.797.445 5.062.197 4.533.081 3.724.714 
Quantity rejected (pcs) 144.360 0 13.925 289.843 52.555 0 10.069 72.965 
Quantity conditionally accepted (pcs) 0 0 0 0 0 0 0 0 
Certification analyses for shipments          
Number of shipments with exact documentation  2 5 12 6 3 2 4 5 
Number of shipments with exact  
      documentation but insufficient content 
0 0 0 0 0 0 0 0 
Number of shipments without documentation 12 11 3 13 19 16 24 14 
Planning          
Quantity arrived on time (pcs) 3.358.000 2.270.127 2.490.107 2.588.278 2.422.000 3.897.197 2.780.040 2.829.393 
Amount of correct quantities (pcs - within tolerance) 3.644.000 2.757.127 2.518.107 3.502.278 3.420.000 4.878.197 4.239.150 3.565.551 
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